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ABSTRACT 


The primary purpose of this thesis was to examine a 
social evaluative definition of competition and determine 
whether competition, initial ability level and social rein- 
forcement interact to influence the performance of a novel 
perceptual-motor skill. A review of the literature was used 
to develop a strong social evaluative and potentially com- 
petitive experimental situation. 

Based on a five trial pre-test on the ball roll-up 
game subjects were asSigned to one of three initial ability 
levels, high, medium or low. Ten different junior high school 
boys (five pairs) were randomly assigned to each of eighteen 
treatment conditions (six treatment conditions within each 
initial ability level). Each test subject performed an 
aAdgLeLOnal LOrty trials on the ball roll-up game. | To: sup- 
plement performance data, tonic heart rate and palmar sweat 
prints were obtained as measures of physiological arousal. A 
post-experiment questionnaire and taped interviews provided 
additional information pertaining to the subjects" perception 
of the experimental situation. 

The behavioral data supported the hypothesis that 
social reinforcement (reproof) facilitated performance; how- 
ever, competition had no effect. The high ability subjects 


performed better than the low ability subjects throughout the 
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experiment and groups learned at the same rate over the forty 
trials regardless of the treatment condition. Tonic heart 
rate demonstrated that competition was an incentive, while no 
Significant differences were found with the palmar sweat 
print. The two measures of arousal were found to have low 
nonsignificant correlations with eéch other. Questionneéire 


and interview data tended to support the behavioral results. 
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CHAPTER? 


STATEMENT OF THE PROBLEM 


INTRODUCTION 


since: Triplett (1897) found that competition improved 
the speed of winding a fishing reel, psychologists have been 
concerned with obtaining a better understanding of this 
complex social phenomenon. However, based on a review .f the 
relevant literature it is apparent that little real under- 
standing has been gained despite its importance in our 
society. 

A critical factor limiting progress in competition 
research has been the lack of a theoretical framework to 
order the past research and guide future investigations. 

To date, a reward definition of competition (Church, 1968) 
has received considerable support; however, this definition 
requires) the experimenter to make numerous critical assump- 
tions. AS a result, operationalizing a reward ‘definition is 
extremely difficult, if not impossible. Furthermore, Martens 
(1975) has suggested that the probable explanation of the 
diverse findings in competition research simply reflect tne 
Manner in which competition has been operationally defined. 
In an attempt to further research on competition, 


Martens (1975) has drawn a parallel between the critical 
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element in social facilitation research, evaluation potential, 
and the fact that almost all definitions of competition have 
included the potential for evaluetion. Martens (1975: 71) 
feels that the primary feature of a competitive situation 
distinguishing it from other comparison situations is that 
the criterion for comparison is known by the person(s) in a 
position to evaluate performance. 

Support for Martens's position has been provided by 
Evans and Bonder (1973) who have demonstrated the importance 
of impending social comparison in relation to rivalry. The 
importance of rivalry in competition is well documented 
(Evans, 1968, 1972, 1973; Wankel, 1971). The main advantage 
of a social facilitative definition of competition is that it 
clearly defines the competitive situation in a manner which 
may be operationalized for experimental research, while main- 
taining most of the characteristics commonly associated with 
a competitive situation. 

Social facilitation research has demonstrated that 
an evaluative audience influences performance; therefore, 
further examination .ofsa social: facilitative definitwzron! of 
competition. must. focus. on clarifying the relationship, of 
competition to additional variables found in the learning 
Situation. In recent years competition research has taken 
this approach, however, without the benefit of a operational 


definition. 


Two additional variables of interest to the physical 
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educator are ability levels and social reinforcement. While 
Wankel (1969) has demonstrated the importance of initial 
ability levels in determining the effects of competition 
(rivalry induced) on performance, Martens has sugcested that 
lack of ability is a limiting factor preventing social rein- 
forcement effects in complex motor performance. The research 
of Wankel (1969), Martens, Burwitz and Newell (1972) supports 
this viewpoint. However, recently Harney and Parker (1972) 
have shown that with proper experimental procedure social 
reinforcement will influence performance. 

From the research available it is evident that a 
social facilitative definition of competition must be exam- 
ined and particular emphasis must be placed on determining 
whether competition interacts with ability levels and/or 


social reinforcement to influence perceptual-motor performance. 


THE PROBLEM 


The purposes of this study are: 
A. To examine a social evaluative definition of competition. 
B. To determine whether competition, initial ability level 
and social reinforcement interact to influence the 
performance of a novel perceptual-motor task. 
C. To determine whether initial ability level is a signifi- 
cant factor for determining the effects social factors 


have on perceptual=motor performance. 
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To determine whether social reinforcement interacts with 


competition in perceptual-motor performance. 


To examine the relationship of physiological arousal to 


a social evaluative definition of competition. 


To test the following experimental hypotheses: 


-. 


High initial ability level subjects perform better 
than low initial ability subjects in the learning of 
a perceptual-motor skill. 

Competition retards performance in the early stages 
of the learning of a perceptual-motor skill. 
Competition facilitates performance in the late 
stages of the learning of a perceptual-motor skill. 
Competition ceases to be detrimental in the early 
stages of the learning of a perceptual-motor skill, 
when the initial ability level of the individual is 
high. 

Competition ceases to be detrimental in the late 
stages of the learning of a perceptual-motor skill, 
when the initial ability level of the individual is 
low. 

Competition hinders over-all performance in the 
learning of a perceptual-motor skill. 

Social reinforcement facilitates performance in the 
learning of a perceptual-motor skill. 

Praise enhances performance to a greater extent than 


does reproof in the learning of a perceptual-motor 
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Skuclie, 
9. Competition increases the individual's physiological 


arousal during the learning of a perceptual-motor 


skill. 


IMPORTANCE OF THE STUDY 


Does a relationship exist between initial ability 
level, social reinforcement and competition? Do these vari- 
ables interact to influence the learning of a perceptual- 


motor skill? 


The Physical Education Curriculum Guide for Secondary 
Schools of Alberta (1966) has advocated competition as an 
effective teaching method. However, in recent years the 
value of competition in the learning situation has received 
considerable criticism (Senior and Brophy, 1973; Campbell, 
1974). As a result, many teachers rely less on competition, 
particularily in early learning situations. Unfortunately, 
the physical educator's idea of competition is usually based 
on rivalry (verbally induced by the teacher) rather than by 
social comparison or the evaluation potential of the situa- 
tion as suggested by Martens (1975). 

Although teachers and coaches have taken steps to 
control verbally induced competition, similar steps have not 


been taken to control the evaluation potential of most 
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learning, situations... This criticism is particularly .appli-— 
cable to the physical education learning situation with its 
preponderence of easily observable perceptual-motor skills. 
If evaluation potential is the basis of competition, then 
almost all physical education skills are taught in a compet- 
itive situation. What effect does this have on learning and 
performance? It is important for the physical educator to 
know and understand these effects. Only in this manner may 
the beneficial effects be maximized and the harmful effects 
minimized. 

However, in addition to the fact that the learning 
Situation may be competitive and the task to be mastered in 
the physical activity class usually is a perceptual-motor 
skill, there are additional variables which further com>li- 
cate the situation. For example, although the students may 
be introduced to a novel complex task, it is evident that 
the initial ability levels of the students' varies. Wankel 
(1969) has shown that initial ability level interacts with 
competition (produced by rivalry inducing instructions) to 
affect learning. Furthermore, the teacher or coach often 
provides social reinforcement in the form of praise and 
reproof. Does social reinforcement have any effect on this 
type of a learning situation? Does initial ability level, 
social reinforcement and competition based on social evalua- 
tion interact? The answer to this question is more relevant 
since Catano (1975) demonstrated that verbal praise could 


not only improve performance, but was particularly effective 
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with a perceptual-motor task. Certainly it is important for 


the physical educator to have some insight and understanding 


\ 


of the situational variables interacting to influence the 


learning of motor skills. Only in this manner can effective 


teaching result. 


DELIMITATIONS 


The sampling of subjects will be limited to one hundred 
and eighty male grade seven and eight students from 
Haroaisty) Juntor High School ine Edmonton, eAlberta. 

The study, by definition, will be limited to the effects 
Or ino viduals. (pair), competition... ti will not Jlinclude 


self or group competition. 


LIMITATIONS 


The study is limited by the precision of the two roll-up 


tasks. 


DEFINITION OF TERMS 


Ability. level. A subjectes ability, level vis joperation= 
ally defined as the top (high), middle (medium), or 
bottom (low) one-third of all subjects" ranked scores 


based on a five trial, pre-test. 
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Arousal. A subject's arousal is operationally defined 
by (1) the deviations in the Palmar Sweat Index from a 
Dasaim leveland (2)) theldeviations in tonic heart’ rate 
from a basal level. 

Audience effects. The influence on behavior which results 
from the presence of passive observers. 

Coection effects. The influence on behavior that occurs 
aS a result of the presence of other individuals who 

are engaged in the same activity. 

Competition. Competition is a social process which occurs 
when a person decides to compare his performance to some 
standard that will be evaluated by another person(s). It 
is one form of social evaluation which includes both the 
audience and coaction effects of social facilitation. 
Competition is operationalized by having two coactors 
perform before an audience of evaluating "experts". 
Interaction effect. An interaction effect is an effect 
attributable to the combination of variables above and 
beyond that which can be predicted from the variables 
considered singly. It is representative of real life 
situations where two or more variables are often used 

in combination. 

Learning. Learning is inferred from the improvement in 
performance over a series of trials as. a4 .Tesulteotiprac— 
tice. It is operationally defined as the gain in raw 


performance scores between the initial level of 
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performance and the final level of performance for each 


individual subject. 


Perceptual-motor learning. Perceptual-motor learning 
involves the learning of motor skills. It is opera- 


tionalized through practice of the ball roll-up game 
which is a motor task requiring eye-hand coordination. 
Performance. Performance is the raw score received on 
anyeo ingle trial or qroup of trials by a subject or 
group of subjects on the roll-up task. 

social facilitation. Social facilitation refers to the 
consequences upon behavior which derive from the pres- 
ence of other individuals. These consequences may have 
positive or negative effects on performance. 

Social reinforcement. Social reinforcement refers only 
to nontangible reinforcement under the control of others. 
Social reinforcement is operationalized by verbal com- 
munication in the form of praise (positive reinforcement) 


and reproof (verbal punishment). 
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CHAPTER II 


REVIEW OF THE LITERATURE 


INTRODUCTION 


This study is primarily concerned with examining the 
effects of three variables in an experimental learning 
Mmeitvation, which has practical applicability in the physical 
education field. Studies designed to test the validity of 
theory or the merits of using one definition of competition 
over another, will be left to future study and/or other 
researchers. The approach towards practical application 
utilized in the present study is reflected in the review of 
literature, which is limited to studies directlv related to 
methods and procedures applied to develop the experimental 
setting and to examine its effects on learning. The review 
Of literature is divided into four main areas: competition, 
social facilitation, social reinforcement and vhysiological 
arousal. 

The review of competition literature vrovides a brief 
overview of Martens's (1975) social evaluative definition of 
Gompetition. The relative merits of Martens's definition are 
considered in relation to two additional definitions of 
competition. The remaining portion of the literature in this 


area is directly concerned with studies which have examined 
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the effects of numerous variables interacting in competitive 
Situations. 

The social facilitation review emovhasizes research 
SHMGE acne work Of Zayond allS65) «and Cottredbe(1968ip 6572) . 
Primary concern is given to studies testing the mere presence 
versus evaluation apprehension hypotheses, as herein lies 
the basis for operationalizing a social evaluative definition 
of competition. 

The third major area of the review consists of social 
reinforcement studies which have utilized praise and reproof 
as motivational and informational incentives. The majority 
of the studies examined deal with perceptual-motor verfor- 
mance in learning situations. 

Physiological arousal research concludes the review 
of the literature. Although an introductory overview of the 
current state of arousal research is presented, the review 
of the literature deals primarily with studies using eit:her 
tonic heart rate or the palmar sweat print as physiological 
measures of arousal. The advantages and disadvantages of 


each technique are discussed. 


COMPETITION AND MOTOR PERFORMANCE 


Research on the complex social process termed com- 
petition has been limited by the lack» of a clear definition 


of the term, including a description of the components which 
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mae up its conceptual framework. In an effort to alleviate 
this problem Martens (1975) has conceptualized competition 
aS a process consisting of four closely related stages of 
events. They are: the objective competitive situation, the 
subjective competitive situation, the response made to the 
Situation and the consequences of the response. 

The objective competitive situation refers to the 
objective reality (physical or social environment) that 
exists, independent from any subjective interpretations by 
the individual. The subjective competitive situation results 
from the individual's verception and interpretaticn of the 
Situation (i.e. whether one interprets the objective competi- 
tive situation aS comnetitive). The response made to the 
situation is usually examined at the behavioral level; 
however, it may also be a psychological or physiological 
response. Finally, the consequences of the responses provide 
the individual with feedback for future use. The feedback 
may be positive, negative or neutral and may well determine 
the individual's responses in future objective competitive 
Situations. 

The definition of an objective competitive situation 
has been developed from social evaluation theory (Festinger, 
1954) and the research of Cottrell (1968, 1972) and Martens 
and Landers (1972). In brief, Festinger (1954) hypotheses 
that two basic drives, a uni-dimensional drive upward to 
improve one's ability and the need to constantly evaluate 


one's abilities, emotions, and opinions with those of his 
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referent group, produce competitive behavior. If one can- 
not evaluate his performance due to the absence of objective 
criteria, the social comparison process occurs as evaluation 
is attained by comparing one's abilities with similar others. 
The objective competitive situation is operationalized on 
Phewbasis,of ysocial.facili tation research «(Cottrell ,..1969, 
1972; Martens and Landers, 1972) which has empirically dem- 
onstrated that the evaluation potential of a social situation 
ismascniticals factor,.influencing performance’. 

The objective competitive situation may be defined as 
one in which an individual's performance is compared with a 
standard in the presence of at least one other person, who 
is aware of the criterion for comparison and can evaluate 
the comparison process (Martens, 1975: 71). According to 
Martens (1975: 72) the advantages of defining an objective 


competitive situation in this manner are: 


1. The objective competitive situation can be operation- 
alized for careful study. 

2. The definition incorporates the great majority of 
activities commonly thought to be competitive. 

3. The definition has theoretical and empirical support 


from social evaluation theory and research. 

4. The definition makes no inferences about the person's 
perception of the situation, the response made to ait, 
or the consequences of the response. 


Martens (1975: 74) has concluded that the direction 
of future research should be the study of numerous factors 


influencing the relationship between the stages of events in 
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the process of competition. Applying this approach to re- 
search in physical education, the teacher or coach may wish 
to determine the answers to some of the following questions: 
Do boys presented with an objective competitive situation, 
perceive it as a competitive situation? Secondly, will the 
boy accept the situation as competitive and consciously 
attempt to improve his performance? If the situation is 
accepted as competitive, how does it affect learning and 
performance? Can any of the effects be offset or facilitated 
by other factors (e.g. social reinforcement, initial ability 
level) in the learning situation? 

To better understand the relative merit of Martens's 
(1975) approach to competition one must consider other defi- 
nitions of competition. Two definitions which have drawn 
considerable attention are by Allport (1924) and Church 
(196:8) . 

Allport (1924) has examined the influence of the 
co-acting group upon the individual's performance. His 


conclusions: (Allport ,. 1924 :tr262)eare-asi follows: 


‘In all kinds of competitive performance we may recog- 
nNuze two social factors. The first 1s social faceliration 
which consists of an increase of response merely from the 
sight and sound of others making the same movements. The 
second is rivalry, an emotional reinforcement of movement 
accompanied by the consciousness of a desire to win. 


Allport (1924) went further and concluded that although 


rivalry and social facilitation were supplementary, social 
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facilitation could exist independently from rivalry. This 

conclusion sparked two recent studies (Evans, 1968; Wankel, 
1971) to determine whether the motivational components of a 
competitive situation could, in fact, be isolated from one 

another. 

Evans (1968) used a form board as a task and attempted 
to differentiate between rivalry and social facilitation in 
mMCOMpe itive isibuation (coaction):! ThestudyMwas'also 
designed to investigate the relationship between performance, 
level of motivation and cognitive activity (alertness rating). 
A questionnaire was used to examine individual differences in 
competitiveness. The findings of the study provided heart 
rate data support for rivalry as a motivational component, 
however, ratings of alertness, and the competitiveness ques- 
tionnaire provided no significant differences. 

In an attempt to analyze a competitive situation into 
separate motivational components and to investigate their in- 
fluence on performance, Wankel (1971) used both simple and 
complex motor tasks. Eight treatment conditions were exam- 
ined, made up of various rivalry, coaction and audience 
combinations. Junior high school boys were used as subjects 
andradditional data’ in the form of heart’ rate, ratings of 
alertness and a personality (IPAT) test were administered. 
The behavioral data provided support for rivalry as a moti- 
vational component, however there was no support £Oor vtec 


social facilitation components (audience and coaction). There 
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was no relationship between performance, heart rate and 
ratings of alertness. Furthermore, personality traits did 
not differentiate between good and poor performers. 

The research of Evans (1968) and Wankel (1971) pro- 
vided very little support for Allport's (1924) analysis of 
competition. However, in defence of Allport (1924) it seems 
quite likely that the social facilitation manipulations were 
inadequate to provide a good test of these components as 
the evaluation potential of the competitive situations was 
Minimal. The results of the Evans (1968) and Wankel (1971) 
studies, however, have demonstrated that the "mere presence" 
ofvothers, or Zajyonc's (1965) view of social facilitation, is 
not sufficient to be considered a motivational component of 
competition. 

Church (1968: 152) has defined a competitive situa- 
tion as one in which "the available reinforcements are al- 
located among two or more subjects as a function of some 
characteristic of their behavior." The assumption is made 
that one’ subject ‘will not: receive allvof the reanforcement 
andtiastalresultvdifferential reinforecementroccurs:, Inithis 
manner, it is concluded that competition can only be under- 
stood in terms of the allocation of the rewards (reinforce- 
ments). The reward definition has been criticizec because 
in many situations, defined as competitive, it is difficult 
"to achieve consensus on the criteria for the distribu- 


tion of rewards, on the subjective value of the rewards 
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and on the goal to be achieved" (Martens, 1975: 70). 

in summary, the merit of a social’ evaluative ‘defini- 
tion of competition is that social evaluation theory and 
research provides the definition with a strong base of sup- 
port (theoretical “and empinical)’ | in’ addition, the objective 
competitive situation can be readily operationalized. In 
contrast, research fras failed to provide much in the way of 
support for Allport's (1924) analysis of competition, while 
the reward definition (Church, 1968) presents serious prob- 
lems in operationalizing the competitive situation. 

Due to the difficulties in theory and definition, 
competition research to date, has been primarily directed 
towards determining what variables interact in a competitive 
Situation. A brief review of the relevant literature follows. 

In an effort to determine how task factoxzs interact 
with experimental variables Noble, Fuchs, Robel and Chambers 
(1958) used perceptual-motor tasks. involving intermittant 
selective responding and continuous eye-hand coordination. 

It was hypothesized that a social group would perform better 
than an individual group due to social competition; while in- 
dividual groups would be more proficient and Jess variable 
than the social group due’ to’ less’ distraction. ~The resuits 
showed that the individual group's performance was poorer 

on the discrimination task, but there was no change on the 
pursuit task.’ It appeared that the facilitation in discrim- 
inative speed was an additive effect due to social competition, 


however, the effect was independent of initial ability level. 


Pia : ; fi ia « : ‘ ; nee : 


KOT: raven’ sherri “soya hita ea, on) kao 


} 


esihos evi pte lave take O02) 5 ta 3 igen ee Ps. x6 
” Bie. exe oad Aottarisye Leioor desks ai aie SMe 
sae To weil Pacis S& tin inotséalhede ate cabinet 
‘evigsefde sat {rot tibb4 BL, gh ieoGs jemi ‘bie! Degiieue 
mt base Cetin A; ‘Leto ‘viiiiees el rus ao iheastiia } “0 r | 
Ho vAW Orla vat dom ebisata es Rolie. aber, Home sia: Ps 
Shhh {,uoriidvedmed to, 212 Geer) | (seg) ah 1 cert nee 
“devia erottor etressay (sael Homi) soit? ia Lahey zap 
ROTI RUSTE: Sirmt eS SER, ‘okt, zits ene tere 
Wiettinte sh bas, yroeods ‘yi eee tion 33 7 oti ae, eu . 
bagoorsh yirrsitia wsescd a. (eas Be od doteseow i Rr 
SVisissamen sc Az $IBy S30 psuas Se: eu sa? 7 swe 
jgwellok s tei sxssrL!  Frevad at att Ro We ier dabuel rN \ - a 
Soe Vet rer Apes you rd eh ot spyorte te te 
east Fab fades \ biscuit wif etiion ob Stistieny ie Jnombragge 
tratrimrotnd ‘ponhy Lente riateigat ‘semen ieaegaaiants boa, r 
PSL +qyribtens Bntsi+sys edoenitiney tae ‘pribtmonegs 


iasssd ma yt eed biuow cio Tateog 'S) teil bosteeisoqud ¢ 


cr aan eliriw snp its perm f BLOB id eyb Bhi teudivibad ie 
pideisey. are! “brs siptebzore ox éi ‘a biwow aquoxp is 
etivest eit o heute mkt pilot ‘py enh. SS debooe oe : iy t 
“Petco ae Scinemcolh ea atipore heubiv thus casts Acid bie <i 
Vent 10: stnsils ort eiw oat twa 7 eas SORSnnEME SORE 1 
7 oe 


anise. rt HOt FETE toed end, creche bexseque ot, 
‘tot Saaqproo fhigde- of oub. sogaie svintipe ss eo 


“is 
Ly st 
A eat Nii Lode tsi tit to fesbioaiikin eid tostite ody 


— 
as 


18 


The authors concluded that since the subjects had practiced 
under analogous conditions, the motivational role of social 
competition in perceptual-motor learning was contingent on 

an as-yet to be analyzed task factor. 

Bruning, Sommer and Jones (1966) hypothesized that 
a competitive situation was more highly motivating than a 
cooperative situation and that whether heightened motivation 
would be reflected in superior performance would be a func- 
PeOnyOr task cirtrculty. The hypotheses were tested an two 
experiments, the first utilizing a simple reaction time task 
and the second experiment, a complex pursuit rotor task. 
Although faster reaction time occurred in competition than 
cooperation, there was no differences using the complex task. 
The authors concluded that despite the discrepancy in the 
results, greater consideration had to be given to variables 
which determine the level of motivation induced. 

Based on the above assumption (Bruning et al, 1966) 
competition research has since tended to focus on the effects 
Of Various factors upon motivation in a competitive’ situation. 
Studies utilizing this approach have included: Bruning and 
Mettee (1966), Evans (1966, 1968), Martens and Landers (1969), 
Wankel “(1971)4 Carment (1970), Carment and Hodkin (1973). A 
noteable exception to the emphasis on motivation was Wankel's 
(1969) study of the interaction between competition and 
initial ability levels. 

Bruning and Mettee (1966) examined the effects of 


various social factors on motivation in a competitive 


ied os +0 bes he seroetay ‘ison! Sr Hd | aa oh: sr 
Oy hire MEGS Baw Rig aeer bo reson agin t88 a f i 
eye st Teas Basytane ack: oe 
San} Bewi asd COTTE (eae 6) sh nt bag: “unto, eon ” 
B fest paPssy ition Chrtpicd Sito Sw, oat cil4 oe 
aeldey tion b&aesp leit seer oia 44ers pte ifobtnadte 
‘onut sock biaow pigs een siti nah he sega 
Ot mi batest sxsw eosentsogya sar yo tHoia Te ROR 
taps amit nottoses  siyapay 6 pristiase. 7eabm ane aie 


tOSOn J fustyo xaelomes ve sonesint bod Bees 


DP 
—> 


Psat oMo, SALES cit aa sen, rode 4 
Maes 2otaunon ont poiew saademetaio on, ese! arb! 


VORRUSIISED' =< 4393 tah. gedd. BobviaRds . \ 


a 
Ey 
~t 
ty 
oy 
J. 
> 
y 
4 
~ 
A? 
ty 
huey 2 
mn 
f 
“i 
= 
Ss 
é 
ty 
at 
sk 
-4* 


#aitdisi-rcy a) Havip Sq on Beet, MO texeh hones sande ae 

. -pepieBel nod evidom ie) Leet ea! anti oto | 

(aoe » £G ‘his Premise) ae ee Svdie ori PERM) come ¥ ; mn 
eats sets acta f1@) ean of is al asute aa dntaadon ” ; 
 forteis tz SVE Sb Suit Me ange itom nega arcr984,. & 
Ste ‘iaaeialices beni Toms, syett fongwads etn vuinitigd 

1 (BR OF avohnisit! fr5 aneda ell nae aan ane 998 
w +ere €), mEtbou San | tre e4R otone ry Jasmts? tf 
a) ledaay | AB nett eyi som ne) ebaadome saa 9 noi sesame 
bith rebsidegnos neowied nokinensant ont to mel 

Le | _ saleved yt bade 
_ Fe atatto ort bacilinises LEO oadsem bis ee bee ee 


b | - ; — 


a avid doco: & mi ack daytomm Ho, 6% Le ante 


i 


\ 


Situation. Volunteer male undergraduates participated in 
one of two experiments designed to determine the effects of 
opponent proximity on performance and to investigate per- 
formance as it was affected by the voroportion of wins and 
WloSS2sS experienced by the subjects. The results provided 
partial support for the hypothesis that motivation increased 
when the opponent was actually present. In addition, per- 
formance was shown to be best when the outcome was in doubt. 
In order to examine differences between social and 
nonsocial competition and to investiaqate vossible relation- 
ships between performance, the level of motivation and cog- 
nitive activity; Evans (1966) had sixty subjects perform a 
reaction time task under one of three conditions: alone, 
competition versus an instrument, and competition with an- 
other subject. Heart rate was used to measure motivational 
differences and ratings of alertness and interest were taken 
to study cognitive activity. Minimal differences between 
social and nonsocial competition occurred. No information 
was obtained regarding the possible relationships between 
performance, the level of motivation, <ind cognitive activity. 
Martens and Landers (1969) attemoted to determine if 
two stressors, competition and failure (bogus feedback), 
interacted with the effects of anxiety to influence learning 
and performance with a complex motor task (coincidert timing). 
Anxiety was determined using the Taylor Manifest Anxiety 
Scale. The results showed low anxiety subjects performed 


better than high anxiety subjects during initial learning, 
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but there was no difference in later learning. The competi- 
tion and failure treatments did not produce any significant 
differences. No arousal measure was taken. 

In order to investigate the interaction of aspects 
of competition and varying ability levels upon learning and 
performance of a motor skill; Wankel (1969) dichotomized 
seventy-two, grade eight boys into high and low ability 
groups based on a five trial pre-test on a stabilometer. 
Subjects were further sub-divided into competitive and 
non-competitive groups. Results showed that the high ability 
group performed better than the low ability group; however, 
competition didn't influence over-all performance. The 
author concluded that the effects of competition cease to 
be detrimental early in the stages of learning of a motor 
task when initial ability level is high and in later stages 
of learning if the initial ability level is low. 

Carment (1970) examined the differences in rate of 
simple motor responding as a function of coaction, competi- 
tion and sex of a participant. The experiment was designed 
to assess the performance increments attributable to the 
Presence’ of a coactor and those’ attributable to competition. 
Subjects were eighty undergraduates, half performing a simple 
motor task alone, while the other half were coacting. Halt 
of each of the groups was given instructions to compete. The 
findings showed that the presence of a coactor greatly in- 


Greased the response rate of females but had little effect on 
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males. For both sexes, competition increased the rate of 
responding only when a coactor was present. 

The performance of Indian and GAnddian unnene di ee 
(male), while Bethe alone or coacting, under either compet- 
itive or non-competitive instructions, and under instructions 
which emphasized either quality or quantity was reported by 
Carment and Hodkin (1973). The results demonstrated that 
the Canadians were significantly more responsive to the 
competitive instructions and the presence of a coactor. A 
unique finding in this study was that whereas comvetitive 
instructions influenced the performance of Canadians in the 
alone treatment, they had no effect in the coacting 
Situation. 

. Evans and Bonder (1973) have reported a finding 
Similar to that. of Carment et al. (1973) in a study defined 
to investigate the effects of rivalry in conjunction with 
impending social comparison. Previous research had demon- 
strated that rivalry (a cognitive desire to out perform or 
Win), ,appeared..to,.be,.motivational as, reflected by both yper— 
formance (Wankel, 1971) and tonic heart rate (Evans, 1971, 
1972). Furthermore Evans (1972)had demonstrated that the 
promise of an opportunity to engage in social comparison was 
motivational (significant heart rate and performarce data). 
Evans et al (1973) examined social comparison and rivalry in 
a two by two factorial design (both factors present and ab- 


_sent), with a task which consisted of five different modified 
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forms of the Wechsler Adult Intelligent Scale digit symbol 

task. The results produced identical effects on tonic heart 

rate and performance. The findings indicated that when an 
opportunity to engage in social comparison was not impending 

a rival was a source of motivation, but when an opportunity 

to engage in social comparison was impending a rival did not 

DaAvVesany Significant motivational eftects. Evans et al 

(1973) concluded that there were three possible reasons for 

the results; they were: the results occurred due to a ceiling 

effect; the only reason rivalry is motivational is that it 
offers one the opportunity to engage in social comparison 

and is merely another manifestation of the drive people have 

to evaluate themselves (Festinger, 1954); or finally, the 

opportunity to engage in social comparison is motivational 
because people perceive it as a rivalrous situation and have 

a cognitive desire to win or out perform the other people 

with whom they are going to compare themselves. 

The review of studies examining variables which in- 
teract in a competitive situation suggests the following: 

1. The type of task and its degree of complexity are impor- 
tant criteria for interpreting the results of learning 
and performance. 

2. Ample. consideration must be given to factors which deter- 
mine the level of motivation induced in the experimental 
Situation (eg. competition, anxiety, failure and coaction). 


3. Opponent proximity and outcome doubt appear to be 
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important factors in a competitive situation. 

4. Initial ability level merits consideration in a com- 
petitive situation. 

5. The effects of social comparison requires further study 


in competitive situations involving coaction. 


SOCIAL FACILITATION 


Introduction: 

Sociél facilitation as defined by Zajonc (1965: 269) - 
refers to "the consequences upon behavior which derive from 
the sheer presence of other individuals." These consequences 
may have a positive or negative effect on performance. In 
an attempt to explain the contradictory findings of social 
facilitation research, Zajonc has suggested that two distinct 
experimental paradigms exist. These he refers to as audience 
effects and coaction effects. Zajonc (1965: 273) has pro- 
posed that the two paradigms are similar in that the presence 
of: others as spectators; or as) coactors;, enhances ithe) emis- 
sion of dominant responses. Zajonc and Sales (1966) con- 
firmed this conclusion in a study using a pseudo-recognition 
task. Further support has been provided by Cottrell, 

Rittle and Wack (1967), Cottrell (1968), Martens (1969), 
Martens and Landers (1969) and Hunt and Hillery (1973). 
On the basis of the above generalization Zajonce (1965: 273) 


has hypothesized "that the mere presence of others increases 
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the individual's general arousal or drive level." This 
explanation has prompted renewed interest in social facili- 
tation research. 

GoEtretha (T9968 -hb972)ishas sprovided iacvaluablenad= 
dition to Zajonc's (1965) theory. Zajonc has proposed that 
the “mere presence" of others is a source of drive, while 
Cottreli (1968, 1972) maintains that the presence-ofnothers 
isnate learned” source of drive;cinithat} larousal iseactunc- 
tion of anticipating positive or,negative outcomes from the 
presence of others. This has been referred to as drive in- 
duced by evaluation apprehension. Recent social facilitation 
research has been primarily concerned with testing the 
validity of the mere presence and evaluation apprehension 


hypotheses. 


Coaction: 

The coaction paradigm consists of two or more indi- 
viduals performing the same task in the presence of one 
another. Three recent coaction studies have examined the 
mere presence and evaluation apprehension hypotheses. 

Klinger (1969) investigated the effects of feedback 
and coaction on vigilence. Forty-eight male undergraduates 
performed a visual vigilence task in both isolation and co- 
action with a peer. Performance was improved by the presence 
of a coactor only when the coactor had access to information 


about the quality of the subject's performance. 
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Martens and Landers (1972) crested one hundred and 
thirty-two male undergraduates on the ball roll up game in 
four’ coactor groups: alone, dyads, triads, and tetrads. 
Support was found for the hypothesis that increasing numbers 
of coactors results in increasing impairment of motor per- 
FOrmance ..“ Support was also found for Cottréll's hypothesis 
that evaluation apprehension, rather than mere presence of 
others, is the source of the social facilitation phenomenon. 

In a study (Burwitz and Newell, 1972) to determine 
the effects of the mere presence of one or three coactors, 
support was found for Zajonc's (1965) mere presence hypoth- 
esis. A motor task similar to the ball roll up game was 
used to test one hundred and eight male undergraduates be- 
tween three cells: alone, dyads and tetrads. In no condi- 
tion could the subjects observe their coactor's performance. 
The performance of the tetrad group was significantly less 
than the alone or dyad groups. 

Zajone “(1965)™“and Tolman ‘(1968 )o have’ ‘produced ex= 
cellent reviews of social facilitation studies with animals, 
which tend to support Zajonc's. mere presence hypothesis..© A 
recent study by Zajonc, Heingartner and Herman (1969) is an 
excellent example of social facilitation animal research. 
The experiment consisted of the observation of maze and run- 
way performance of cockroaches under solitary and social 
conditions. The social conditions consisted of both audience 


and coaction. In both social treatments maze performance 
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was impaired while runway performance was facilitated com- 
pared to the performance of the cockroaches in the solitary 
conduction.” ‘Zajyonc et’ al’ (1969)> interpreted ‘this’ ‘as support 
for the hypothesis that mere presence of conspecifics is a 
source of general arousal that enhances the emission of 
dominant responses. 

There are a number of additional coaction studies 
worthy of mention, although they were not designed to test 
the mere presence versus evaluation apprehension aspects of 
cOaction-Tesearch. “Studies by Allport (1920), Kiesler (1966), 
Martens and Landers (1969), Carment and Latchford (1970), 
Pederson (1970), and Hunt and Hillery (1973) fall in this 
€ategory. 

One of the initial major coaction studies was per- 
formed by Allport (1924). The study was designed to compare 
the mental processes of the individual working alone with 
the processes demonstrated when a member of a co-working 
group. In order to reduce the effects of rivalry, subjects 
were instructed not to compete. The results showed that co- 
action increased the speed of the free association process 
while personal associations were increased when the subject 
worked alone. It was concluded that coaction effects were 
subject to the nature of the task, individual differences, 
and other less important factors. 

Kiesler (1966) examined the interaction between 


stress and affiliation (coaction) while subjects worked on 
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simple and complex tasks, (timed digit symbol and figure 
drawing tasks) alone or together, with three other subjects 
under high or low manipulated stress. The results replicated 
previous drive theory research and extended the applicability 
of drive theory predictions to speed tasks. 

Coaction effects on muscular endurance were examined 
DyeMarmtens) cet: ja li at969).+ i Young boys,..of three different age 
groups performed either alone or in groups of dyads or 
gquadrads. The task consisted of extending the dominant leg 
for as long as possible. The results demonstrated that indi- 
viduals in quadrads performed significantly better than in- 
dividuals in dyads or alone. 

A study by Pederson (1970) examined the effects of 
test anxiety and coaction on learning and performance. The 
paired associate learning task did not produce a ccaction 
effect, regardless of anxiety level. However, differences 
didTocctrponha vowel cancellation performance task. The 
results ofethecstudy sindicated-that-ascomplex.interaction 
existed between the personality characteristics of the sub- 
jecto(anxiety)), the conditions of work (alone, coaction) 
and the type of task involved (learning or performance task). 

Carment and Latchford (1970) attempted to assess the 
effects of the presence of absence of the experimenter on 
the rate of responding of males and females, either coacting 
or alone, with a simple motor task. The results showed that 
the subjects responded more rapidly, and social fasilitation 


effects appeared, only in the presence of the experimenter. 
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It was concluded that the results provided strong support 
For, Cottreli’s (1968) view that anticipated evaluation was 
necessary for performance facilitation. The coactor was not 
considered an evaluator because there was no knowledge of 
results in this study. 

Finally, a study reported by Hunt and Hillery (1973) 
examined, social.fatilitationyin ascoactien, setting...The 
study was designed to test the hypothesis, that the presence 
of others facilitates the emission of dominant responses in 
a coaction situation with a human maze learning task. An 
attempt was made to minimize evaluation by eliminating all 
cues which could be used to evaluate performance. The 
findings supported Zajonc's ena that the presence of 
others facilitated the emission of the dominant response. 

On the basis of the foregoing coaction studies the 
following conclusions can be made: 

1. The hypothesis that evaluation potential rather than the 
mere presence of others is the source of social facilita- 
tion effects has not received overwhelming support in 
coaction studies. 

2. Animal.research.appears tossupportqthe,mere jpresence 
hypcthesis. 

3. Important factors to consider when examining coaction 
effects include: the nature of the task, individual 
differences, presence of stressors, number of coactors, 
age and personality characteristics of the subjects, the 


evaluation potential of the situation and the stage of 
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learning (initial versus well learned). 


Audience: 

The audience paradigm consists of a single subject 
performing a task in the presence of one or more (usually in 
addition to the experimenter) passive observers. A consider- 
able number of audience studies have examined the mere 
presence versus evaluation apprehension hypothesis with the 
results heavily supporting Cottrell's (1968) interpreta:ion. 
Only one study (Cohen and Davis, 1973) lends support to 
Zajonc's (1965) mere presence hypothesis (Zajone et al, 1969 
study was supportive, but used cockroaches as subjects). A 
study by Roberts (1975) has provided partial support for an 
evaluation apprehension interpretation, but concluded, that 
other factors must be considered for a complete understand- 
ing of the results. Studies by Cottrell, Wack, Sekerak and 
Rittle (1968), Henchy and Glass (1968), Paulus and Murdoch 
(1971), Criddle (1971), Haas and Roberts (1973) and Gore 
and Taylor (1973) have supported an evaluation apprehension 
hypothesis in audience research. 

The Cohen and Davis (1973) study investigated the 
effects of audience status, evaluation and time of action on 
performance with hidden word problems. The results of the 
experiment showed that an audience labeled as neutral pro- 
duced a social facilitation effect; however, an evaluacive 


audience increased the intensity of these effects. 
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In a study to determine the effect of the presence 
of others and evaluation potential on learning a motor maze, 


Roberts (1975) found a significant evaluation potential main 


effect. However, Roberts (1975) cautioned against prematurely 


Supporting Zajonc or Cottrell because the evaluative Group, 
although it differed from the alone group, was not signifi- 
cantly different from the blindfolded audience group. 
Instead, it was concluded that new directions and procedures 
are required to fully understand social facilitation. 

Pe*an. “eftort to“evaluate Zajyonc's (1965) ‘proposal 
that the mere presence of other persons produced audience 
effects, Cottrell et al (1968) extended the Zajonc et al 
(1966) study by adding a treatment consisting of a blindfold- 
ed audience. Although the presence of an audience enhanced 
the emission of dominant responses, the mere presence (blind- 
folded audience) of others did not. 

To test the hypothesis that the presence of an 
audience enhances the emission of dominant responses at the 
expense of subordinate responses, only under conditions where 
the audience is perceived to be an evaluative element in the 
Ssituationy tHenehy tand™Glass, (1963) used’ a” pseudo-recognition 
task and confirmed the hypothesis. The probability of 
dominant responses was found to be higher for subjects who 
thought their performance was being evaluated, compared to 
the subjects in the merely present audience or alone con- 


ditions. The opposite effect was observed, as expected, for 
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Subordinate responses. However, physiological data failed 
to support the autonomic interpretation of social facilita- 
tion effects. 

A pseudo-recognition task was also used by Paulus 
and Murdoch (1971). to test the hypothesis that anticipated 
evaluation was essential to the enhancement of dominant 
responses. The hypothesis was Sup EIeeD: in thats. antici 
pated evaluation of performance produced greater emission 
of dominant responses than no anticipation of evaluation. 
Furthermore, the presence or absence of an audience had no 
Sigr.ificant effect on the emission of dominant responses. 

Criddle (1971) had sixty female nursing undergrad- 
uates learn competitive and non-competitive lists of paired 
associates while alone and while being observed from behind 
a one-way mirror. Dominant responses were enhanced when 
subjects were obseryed through the one-way mirror. No 
significant effects were found with the non-competitive list. 
It was concluded that the mere physical presence of others 
was neither a necessary nor sufficient condition for the 
occurence. of. social facilitation. 

Utilizing a motory pursuit task and measuring learn- 
ing over trials, Gore and Taylor (1973) tested two assump- 
tions of Cottrell's learned drive theory. The assumptions 
were: the presence of an audience inhibits learning and an 
audience perceived as expert will inhibit learning to a 


greater extent than a non-expert audience. Both of the 
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hypotheses were supported. In addition, this study demon- 
strated the appropriateness of generalizing these effects 
to all groups, regardless of their composition. 

To determine the effect of an evaluative audience 
on motor skill acquisition and performance, Hass and Roberts 
(1973) tested ninety female undergraduate volunteers on a 
mirror tracing task. The results supported Cottrell's (1968) 
hypothesis that the source of arousal is the evaluative 
potential of the audience. The audience perceived to have 
the greater degree of evaluative potential had significantly 
greater effect upon the performance of subjects. In addition 
the findings tended to support Cottrell's (1972) hypothesis 
that an evaluative audience gives rise to an anticipation 
within the subject of positive or negative responses from 
the audience. 

A number of audience studies which were not designed 
to test the mere presence versus evaluation apprehension 
hypotheses are worthy of mention. In this manner the reader 
may have a better understanding of the directions audience 
research has taken. 

To begin with, Martens (1969a) used a coincident 
timing motor task to determine the effects of the presence 
of audience on palmar sweating. Forty-eight male under- 
graduates were tested in one of two groups (audience present 
or absent). The results supported Zajonc's social facilita- 


tion theory in that the presence of an audience increased 


Fi r T ; ‘ nie . : ran iA : i 
U if y ! i i a 
Vas ; op er 


* ‘anton ebb enna snoksanns ‘ar stleaneemee noe 
panes stoi Mates 5 =a rena Ta site raoaai 8 
\tobstzagnod. tts ty Sa ie ey eeelbrepS: 


, ‘ — ; ir 4 ae 
anmaihis ay ta evisve he +O tog its gtd ‘onlininele ily 


hr? 


ae fire SaBH YS stomata bins nokalietipoe’ Ape 

“<p fo exrecdratov sinobexp reyes Sisaet yaa pebine | 
(peel) a’ LilaxssoD neleoadie”agtues Sam ieee aioe’ 

: #ubtsulevs: odd) ek fearote: to a pis sti sii gait 

eve oF Beyvisotsd sonet Bue od? ‘Vebnetiun. ody 281 

-wideboi3 apie bad istineteq: svisewtave +9 SorpeD 

Conan $i Bis: Ai 12g (ise 10'S damictsec ‘oH age so0t9s 4 

@resdtoqyd (CVel) ati o1d300 srogque 02) beads 


AF ; si 
ns iret tnsicesrk a nage’ a ated hieng to st 


Bonpdaab Jon raw AS ietw saibpie sonisitfis 2% woth A 

foie tetergae dot seuters euarey aati ove ant 

“tebeot eft 46nnean etHs at Mot totes a5 ‘citrate ate 

nk sonotbus enokssotth: ort to enibiteressbnn tedtodow 

: | nota att th 
a. | anebisdies) @ beer (seaery emotes fa ew bitutl | 


7 : dices end ee] adopiis ons. ‘entmier ss oe fess . 
iy “Stebew eaten sipto~qta0% <eittesow vented oii 
me anes, iad eaux ‘aw to ere at bene? ‘wads | 


i tat sata 


ont pee ms) enitile ae, feHis a Ries é 
aries : 
vo are oo rier vo 


fo | ger ie” 


33 


arousal which adversely affected learning. 

In a second study using the coincident timing task, 
Martens (1969 b) examined the effect of an audience on learn- 
ing and performance. The study also attempted to determine 
the relationship of the Taylor Manifest Anxiety Scale to the 
presence of audience. Ninety-six male undergraduates, rep- 
resenting the top and bottom eleven percent of the anxiety 
scores gathered, performed the task. The results were con- 
Sistent with social facilitation’ theory predictions f6r 
learning and performance of a complex motor task. The palmar 
sweat print provided evidence in support of the assumption 
that the presence of others is a source of arousal. In 
addition, anxiety and audience presence failed to interact 
in a manner consistent with drive theory or previous research. 

Quarter and Marcus (1971) tested sixty-eight grade 
eight students (male and female) on a digit span test to 
determine whether drive level increased and performance 
impairment occurred in the presence of an audience. Drive 
level was determined by anxiety test scores. The predicted 
audience effect occured; however, an interaction with drive 
levei did not. 

In an effort to resolve the contradictory social 
facilitation predictions of drive theory and the inverted 
U-hypothesis, Dorrance and Landers (1973) applied the prin- 
ciple of summation to manipulate the strength of audience 


induced drive by varying audience from one (experimenter) to 
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Six. In order to avoid the learning-performance problem the 
ball roil1 up task and a reaction time task were used and in- 
itial learning was examined. To measure arousal Thayer's 
Activation-Deactivation Adjective Test List (AD-ACL) and an 
additional questionnaire were completed by the subjects and 
the audience. The results showed that increments in audience 
size were paralleled by increments in arousal. Although 
ball-rolling scores suggested an inverted U trend, reaction 
scores were not consistent with either drive theory or the 
inverted U. 

Sorce and Fouts (1973) attempted to determine the 
effect of level of motivation on the social facilitation of 
well-learned behavior. The galvanic skin response was used 
to measure arousal and subjects (forty-five) were divided 
into motivational groups (high, medium and low). The task 
consisted: ofn pulling a deversin ther presences andyjabsencey of 
an audience (one passive observer). The results showed a 
significant motivation by social condition interaction. 

With the audience present the highly motivated group per- 
formed slower than the middle and low motivated groups. It 
was concluded that the social facilitation of well-learned 
behavior depends on the subjects level of motivational 
reactivity. 

Anstudy (Good, 1973) tutilizingesixty=fonurrfematle 
undergraduates tested the hypothesis that subjects responses 


to low-competition words would be facilitated only if the 
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subject anticipated performing well before an evaluative 
audience (since this would be the only condition which could 
lead to positive social reinforcement). The hypothesis was 
supported and the results were interpreted as supporting the 
importance of positive outcomes from performance. Good 
(1973) concluded that the presence of others may often func- 
tion as a source of social reinforcement. However, the 
eesults of the "study support 'Cottreli’s - (1968); 1972) explana- 
tion of audience effects and serve as a rebuttal to Weiss 
and Miller (1971) who have suggested audience effects are 
due to an anticipation of negative performance outcomes in 
the presence of others. 

Sasfy and Okun (1974) attempted a more stringent test 
of Martens and Landers' (1972) conclusion that direct ev- 
aluation of performance and outcomes leads to greater im- 
pairment than indirect evaluation of outcomes. The motor 
task used -wastthe ballvrolleupigamems Contrary oto4Martens 
and Landers, there was no difference between direct and in- 
direct evaluation. Both were equally detrimental. The 
results indicated that at least two factors, audience 
characteristics and the form of evaluation can be considered 
interactive determinants of evaluation potential. The 
findings support Cottrell's idea that the potential for 
evaluation in a social situation is the chief source of 


audience and coaction effects in humans. 
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Based on the results of the foregoing audience 


studies the following conclusions can be made: 


ke 


Audience studies have provided strong support Sfexr 
Cottrell's (1968, 1972) evaluation apprehension 
hypothesis. 

The proposed relationship between anxiety and audience 
presence has not been substantiated. 

Research has failed to support the assumption that the 
presence of others leads to increased arousal. However, 
this may simply reflect the difficulty in measuring 
arousal. 

The palmar sweat print appears to have some merit as a 
Measure of arousal in audience studies. 

Additional factors that warrant consideration in audience 
studies include: audience size and characteristics, 
nature of the task, stage of learning (initial versus 
well-learned), form of evaluation and personality char- 


acthexust rcs of the <stubivects . 


SOCIAL REINFORCEMENT AND MOTOR PERFORMANCE 


Walker (1967: 25) has observed that reinforcement 


always seems to be present in learning, but whether or not 


it is required for learning remains a matter of debate. It 


has often been suggested that reinforcement is a concept of 


tremendous importance to all teachers. However, Oxendine 


(1968: 51) has stated that reinforcement is of particular 
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importance to teachers of perceptual-motor skills because 
often they can make more direct and obvious application sof 
reinforcement. This simply reflects the obvious ease with 
which motor skills may be observed, evaluated anci then re- 
inforced. Unfortunately, to date, vhysical educators have 
largely failed to take advantage of reinforcement theory 
(Mackenzie and Rushall, 1973). A possible reason for this 
oversight could be the lack of research to support the ef- 
fectiveness of social reinforcement in a learning situation. 
Extensive reviews of the social reinforcement lit- 
erature have been conducted by Kennedy and Willcut (1964), 
Parton and Ross (1965), Marshall (1965) and Wodtke and 
Brown (1967). In a study confined to empirical research 
considering the effects of verbal incentives, praise and 
blame, on discrimination, learning and motor skills in 
school children; Kennedy et al (1964) reviewed thirty-three 
articles which spanned fifty vears. The authors concluded 
that praise generally acted as a facilitator of verformance, 
although it was often indistinguishable from practice effects. 
However, praised underachievers were an exception to this 
conclusion. In contrast blame generally had a negative ef- 
fect on performance; however, exceptions to this conclusion 
were numerous and included underachievers, very bright 
adolescents and Negro children working under Negro examiners. 
Kennedy et al concluded that a major problem in the research 


reflects the confounding effect of the subjects' social 
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reinforcement history. 

Parton and Ross (1965) reviewed a number of studies 
which had attempted to evaluate the effectiveness of positive 
social reinforcement on repetitive motor behavior in children. 
The effort of the authors was concentrated on examining 
the methodological weaknesses and problems of measurement 
found in numerous studies. Problems uncovered included 
Cmraston Of Control groups, effects of different schedules, 
problems related to difference scores (baseline) and the 
function of mediating response strategies. The authors 
recommended the need for the development of appropriate tasks 
for assessing social reinforcement effects and research to 
examine the possible role of awareness of the reinforcement 
contingency cn the influence of the other mediating responses. 
It was also concluded that it may be quite unreasonable for 
researchers to assume that social reinforcement should uni- 
formly facilitate performance with a group of randomly 
selected children. 

Marshall (1965) examined the literature pertaining 
forthe etfect of punishment and/or negative reinforcement on 
children. The author hypothesized that negative reinforce- 
ment (blame, reproof) had an informative and, therefore, 
beneficial effect on specific responses. The literature 
provided support for this hypothesis demonstrating that 
negative reinforcement improved performance. However, 


numerous other factors were found to influence this effect 
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including task complexity, subjects! pevsonality)) Liemex— 
perimenter, the instructions as well as the intellectual and 
achievement level of the subjects. 

Finally, Wodtke and Brown (1967) reviewed the social 
learning research and suggested the following alternative 
hypotheses for social reinforcement. First, increased re- 
sponsiveness to social reinforcement following negative en- 
counters or social isolation have been attributed to increas- 
ed social drive, heightened emotional arousal, and general 
stimulus deprivation. Secondly, an attitude intepretation 
predicts decreased responsiveness to social reinforcement 
following a negative encounter with a reinforcing agent as a 
result of the individual's negative attitude towards the re- 
inforcing agent. 

The fact that social reinforcement has been shown to 
influence human behavior motivated Martens (1970, 1971, 

1972 (b)) to undertake a series of experiments to determine 
whether positive or negative reinforcement of motor behavior 
by other individuals through verbal and visual cues affected 
perceptual-motor performance. Until this time little had 
been done in physical education to relate social reinforce- 
ment to the learning and performance of complex motor skills 
(Roberts and Martens, 1970). Although these studies 
(Martens 1970, 1971, 1972 (b)) failed to demonstrate that 
social reinforcement affected performance they are worthy of 


examination as enough was learned from them to eliminate a 
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number of problems in experimental technique. 

Roberts and Martens (1970) used a coincident timing 
task to determine the effect of positive and negative social 
reinforcement compared to a non-reinforced qroup and a con- 
trol group in complex motor performance. The experimenter 
and three confederates administered the treatments except 
for the control group where only the experimenter was present. 
Although the performance of all groups significantly improved, 
there was no differences between the groups. The authors 
concludeji that the subtleness of the reinforcement treatments 
may fae seendered them ineffective (lack of contingency) . 

In a study to determine the effects of positive, 
negative and combined social reinforcement on the accuracy 
of motor verformance among fifty preschool boys and girls; 
Martens (1970) administered reinforcement on a contingency 
basis. The motcr task. involved rolling a tennis ‘ball up an 
incline plane. No significant effects were obtained. 

Martens (1970) concluded that the failure of social reinforce- 
ment to influence performance was due to the lack of control 
that each individual had in varying his performance. 

Martens (1971) investigated the effects of praise and 
reproof as social reinforcers on the performance of a motor 
task among boys high in internal control as compared to ex- 
ternal control. The Bialer Locus of Control Scale was used 
to determine the subjects' locus of control. The results of 


the study provided no support for the hypotheses that social 
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reinforcement had greater influence on the motor performance 
of internal control subjects compared to external control 
Subjects. Martens (1971) concluded that social reinforce- 
ment may be supplementary information, rather than essential 
information when given along with knowledge of results. 

Simidarly, in a study (Martens, 1972 (b))’7"to determine 
the influence of social reinforcement as a function of social 
position on motor performance, it was concluded that know- 
ledge or results rather than praise or reproof was the es- 
sential information. It was concluded that social reinforce- 
ment provided only Supplementary information, acting as 
mild incentives, and thus failed to influence performance. 
The subjects were sixty, grade four, five and six boys from 
an upper and lower socio-economic background. The motor 
task anvolved rolling a ball up an incline to a target area. 
There were no significant effects. 

In the foregoing studies Martens concluded that the 
lack of social reinforcement effects reflected either in- 
ability of the subjects to control their complex morcr per— 
formance or the fact that social reinforcement was not es- 
sential information to the subjects. To further examine the 
limiting aspects of motor control, Martens, Burwitz and 
Newell (1972) used a pursuit rotor task, and hypothesized 
that social and tangible reinforcements have no effect on 
early practice trials with a qualitative motor task, but 


facilitate performance after the skill is learned. Although 
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difficulties were encountered in analyzing the data due to 
inequitable initial abilities, there was limited support for 
the hypothesis. It was found that social reinforcement in- 
fluenced motor performance only after improvements in per- 
formance receded. 

A number of studies Harney and Parker (1972), 
Wankel (1975), Senior and Brophy (1973), and Levy (1974) 
have examined the motivational rather than the informative 
aspects of social reinforcement. The Harney et al (1972), 
Wankel (1973) and Levy (1974) studies examined complex motor 
performance, while Senior et al (1973) used two simple tasks, 
one boring and repetitive and the second a more interesting, 
ego-involying task. A brief review of these studies follows. 

The Harney et al (1972) study examined the effects 
of positive, negative and conversation control social rein- 
forcement on children performing a gross motor task. Rein- 
forcement was administered on every trial. Male subjects in 
the positive and negative social reinforcement treatments 
performed significantly better than males in the conversation 
control condition. Heart rate differences gave partial sup- 
port to the obtained performance differences as heart rate 
differed as a function of social reinforcement, experimenter 
sex and subject sex. 

Wankel (1975) applied reinforcement after every trial 
in a study utilizing a stabilometer task to determine the 


interacting effects of social reinforcement, initial ability 
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levels and audience presence. Ninety-six junior high school 
boys were dichotomized into high and low ability levels 
based on a five trial pre-test. Subjects then performed 
twenty-five trials under one of the assigned treatments. 
Neither ‘the presence or absence of audience, nor the posi- 
tive or negative reinforcement significantly affected total 
performance. However, the positive reinforcement group 
tended to perform better than the negative reinforcement 
group, which in turn, performed better than the control 
group in later learning (biocks 4 and 5). 

In an effort to determine the effect of social rein- 
forcement and knowledge of results on the performance of an 
accuracy motor task; Levy (1974) tested eighty EMR children 
(CA = 8.2 to 14.0 years and MA = 5.0 to 10.3 years) ona 
rotary pursuit. Results showed improved performance in all 
social reinforcement conditions to a greater deqree when 
knowledge of results was present. It was concluded that it 
is very important to consider the motivational disposition 
of the subjects while performing an accuracy (qualitative) 
motor task. 

Finailaly., yin ca, Study choxdetermineyjthe melative fet- 
fectiveness of praise and group competition as motivating 
incentives affecting task persistence, Senior and Brophy 


(1973) tested ninety-six children (half from kindergarten, 


half from grade two) on two tasks. The first task was boring 


and repetitive, while the second task was more interesting 
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(ego-involvement). The dependent variable was task persis- 
tence. The results indicated that competition was more ef- 
fective than praise only in a boring task. It was concluded 
that the advantages of praise in a teaching situation in- 
cluded: it was simpler, equally effective, and did not 
possess the negative side effects of competition. 

Studies by Foot and Lee (1970), Dusek and Dietrich 
(1973) and Gill and Martens (1975) have examined the inter- 
active effects of the motivation and information components 
of social reinforcement on motor performance. The general 
findings of these studies; however, has indicated there was 
considerable difficulty in distinguishing between the two 
effects. 

Foot et al (1973) attempted to determine the moti- 
vational effects of the transmission of results between mem- 
DersceOtra, group performing a motor task. ~The) results cE 
this study suggested that two processes were in operation: 
first, reintorcement through evaluation of one Ss sown per— 
formance with social norms, which significantly increased 
the rate of learning, and secondly, motivation through an 
audience effect which increased the general level of per- 
formance. The findings were discussed in relation to other 
evidence from social comparison and audience studies. 

According to Dusek and Dietrich (1973) research has 


ignored the possibility that social reinforcement may have 


two simultaneous effects, information and motivation. These 
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researchers (Dusek et al, 1973) hypothesized that contingent 
reinforcement provides both effects. Testing thirty-six, 
four year old children on a two choice marble tasky eacwaue 
thors interpreted their results as indicating that soctal 
reinforcement acts as a cue function and also as a motivator, 

Gill and Martens (1975) performed two experiments to 
examine the relative informational and motivational effects 
of knowledge of results and social reinforcement, separately 
and in combination upon initial acquisition and later per- 
formance. Grade seven and eight females were used as subjects 
with a task which involved rolling a rubber ball to a target 
area. Experiment one suggested a combination of informational 
and motivational efifects with both knowledge of results and 
social reinforcement facilitatino initial acquisition. 
However, in experiment two social reinforcement did not signi- 
ficantly affect performance. The authors concluded that the 
overall results did not clearly sevarate informational and 
motivational social. reinforcement effects. Furthermore, de- 
finice motivational effects were not observed. It was sug- 
gested that it was essential for future research to) give icon- 
Sideration to the subjects' cognitions. 

KR number of researchers (Cairns, 1967; Parnes, 1973; 
Pawlicki, 1974; and Catano, 1975) have approached social re- 
inforcement research emphasizing the effects of the informa- 
tional component of reinforcement. The results of these 


studies generally indicates that information does in fact 


facilitate performance. 
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Cairns (1967) hypothesized that the reinforcement 
properties of any event vary as a function of its informa- 
tional characteristics. Forty fourth grade children were 
tested on a card sorting task to determine whether reinforce- 
ment effectiveness of an established yerbal reward could be 
Brenced by structuring its informational conten: through in- 
structions. The results demonstrated a strong experimentally 
induced information effect for both the verbal (the word 
right) and the non-verbal (buzzer) events, with the latter 
making the greatest gain in effectiveness. The information 
treatment was operationalized by telling the information 
group that the buzzer (or the word right) indicated that the 
correct answer had been provided. While the no information 
group were not told what the buzzer or the word right would 
mean. The study underlines the importance of considering 
the cue properties of the reinforcing stimulus. 

Using a task which inyolved the copying of five dif- 
ferent designs, Parnes (1973) examined the differential 
effectiveness of direct and indirect praise and reproof on 
the idesign copying performance of first graders. Social re- 
inforcement was given after the third work trial. The results 
demonstrated an immediate performance increase for the in- 
formation receiving group and a later decline in performance. 

Pawlicki (1974) attempted to test the hypothesis that 
the developmental change in the effectiveness of social re- 


inforcement was related to changes in the locus of control. 
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Using a card choosing game as a task, the author tested one 
hundred and forty-five children of grades three, four, six 
and seven. Results did not indicate a developmental change 


in the effectiveness of various types of social reinforcers, 


but rather, showed a consistent superiority in the effective- 


ness of information connoting social reinforcers at each 
grade level. 

Catano (1975) investigated the outcome of praise ad- 
ministered by experimenter (superior to subordinate) as op- 
posed to praise administered by a member of the subject's 
peer group (equal to equal). The perceptual motor task used 
was a mirror tracing, involving difficult and easy tasks. 
Sixty inexperienced undergraduates were used as subjects and 
tested individually. The results were consistent with an 
et ae cdi sok =indeitive interpretation (eg. a naive 
subject with no independent standard with which to compare 
his work receives verbal praise which is informative even if 
Ht only eonfirms that his over all performance as a subject 
is satisfying to the experimenter). Only the experimenter's 
praise lead to improved performance on both tasks. Verbal 
praise did not affect the rate of improvement. In addition, 
the experimenter's praise produced significantly less errors 
than no praise. 

Based on the results of the social reintorcementre- 


search reviewed the following conclusions can be made with 


regard to motor performance: 
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1. Praise has been shown to facilitate performance, while 
reproof, may aeney improve or impair performance. 

2. Social reinforcement i3 particularily applicable to 
physical education due to the preponderence of easily 
Beer yveLRe per depruatmeterSe1 1182 

3. Social reinforcement consists of both motivational and 
informational components; however, numerous studies have 
indicated difficulties in distinguishing between them. 

4, It seems essential that future research consider the 
subjects' cognitions. 

5. It appears quite likely that gross motor skills may be 
facilitated to a greater extent by the motivational com- 
ponent, while fine inotor coordination appears to be more 


dependent on the informatior.al component of social 


reinforcement. 


PHYSIOLOGICAL AROUSAL AND MOTOR PERFORMANCE 


Introduction: 

The concept of arousal like almost all hypothetical 
constructs in psychological research is plagued by the prob- 
lems of definition and measurement. Martens's (1974) recent 


evaluation of arousal research clearly substantiates this 


tact. 


There are two major research approaches to examining 
the relationship between arousal and motor performance, drive 


theory and the inverted-U hypothesis. Both approaches have 
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failed to receive overwhelming support although each has its 
proponents. The inverted-U hypothesis, which views arousal 
aS a uni-dimensional continuum ranging from deep sleep to 
extreme excitement, has derived its strength from the work 
of Duffy (1962). Recently, Martens (1972 (a), 1974) has 
strongly supported this position. Drive theory views drive 
and arousal as being synonamous or at least drive being a 
source of arousal. Spence and Spence (1966) developed the 
basic prediction of drive theory and this approach has re- 
cently been advocated by Spielberger (1975). 

The two approaches differ in that, the inverted-U 
hypothesis predicts a curvilinear or non-monotonic relation- 
ship between arousal and motor performance, while drive 
theory predicts a linear or monotonic relationship. A major 
criticism of both approaches is the manner in which they are 
similar, that is, both approaches are so broad and general 
that results from an experiment can often be explained post 
hoc with either approach. 

Recently, Dorrance and Landers (1973) attempted to 
test thesvalidity ,fethe two ihypothdéses pinsatsoctal facriita— 
tion and motor performance study. Similar to most studies 
to date, the results were inconclusive. Martens (1974) has 
Suggested that the major problem in arousal research is cen- 
tered around the difficulty of measuring arousal. Presently, 
researchers are able only to detect increases or decreases in 
arousal rather than specific points on the arousal continuum. 


Furthermore, Lacey (1967) has suggested that arousal as a 
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Single unitary concept is an over-samplificatdionsandahas 
proposed that three forms of arousal exist, electrocortical, 
autonomic and behavioral, each complex in itself. 

As a result of the problems relating to the measure- 
ment nf arousal and the disarray of arousal theory no hypoth- 
eses relating to arousal theorv were made in the present 
study. However, the literature of two commonly used auto- 
nomic arousal measures was reviewed to determine the value 
of these measurement techniques as indicators of the effect- 
iveness of the experimental treatments. The two arousal mea- 


sures examined were palmar sweating and heart rate. 


Palmar Sweat Print: 

The palmar sweat print technique was developed by 
Sutarman and Thomson (1952) who found that a permanent 
record of active sweat glands could be obtained from plastic 
impressions of the skin. Recently, Johnson and Dabbs (1967) 
described the technique in detail and concluded that it was 
a simple, reliable, unobtrusive method. 

To date, studies utilizing the palmar sweat print to 
measure arousal in stressful situations have produced re- 
sults which show both increases and decreases in palmar 
sweating. Harrison, MacKinnon and Monk-Jones (1962) demon- 
strated that the number of active palmar sweat glands of 
surgery patients significantly decreased prior to surgery. 


Harrison (1964) also found decreased sweating in twenty-four 
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of twenty-eight subjects when stress was experimentally in- 
auced witha straight leg -raise test. In a task involving 
working on multiplication problems (Johnson and Dabbs30e1l967 ) 

a decrease in sweating resulted. However, in the same study 
(Johnson et al 1967) subjects performing a mid-term statistics 
exam experienced increased sweating. The authors (Johnson 
etraly® 1967) .concluded ‘that the’ high-level of sweating on 

the, statistics exam resulted from "Situational" arousal, 

while the decrease in sweating during the multiplication task 
was the result of' concentration. Dabbs, Johnson and Leventhal 
(1968) examined palmar sweating in three different situations 
and found that: sweating during an airplane flight increased 
compared to sweating prior to takeoff, there was no signifi- 
cant difference in pre and post sweating of surgery patients, 
and in a mental activity task (word spelling), there was a 
rapid initial increase in sweating followed by a steady de- 
cline. Dabbs et al (1968) hypothesized that sweating de- 
creasec. in Sores seul situations emphasizing internal feelings, 
while sweating increased in situations involving external 
activity or interaction with the environment. 

Martens (1969a,b) utilized the presence of an aud- 
ience as a stressor to examine the value of palmar sweating 
for audience studies. In both studies (Martens, 1969 a,b) 

a coincident timing task was utilized which allowed ample 
time for interaction with the audience, rather than a task 


(reaction time) which emphasized concentration. The results 
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of the studies supported Dabbs et al's (1968) hypothesis, as 
sweating increased in the presence of an audience. Although 
Nee sal (1969a,b) concluded that the method was very appro- 
Ree yeor audience research, another audience study (Cohen 
ena Davis, 1973). did not find the measure ef fectinte (Lor jop- 
taining measures of arousal for an audience. Recently, 
however, Johnson ard Stockdale (1975) demonstrated that anx- 
iety (as measured by palmar sweating) was significantly de- 
creased by presenting a puppet show on hospital procedures 
to hospitalized children. 

Studies by dgohnson et al (1967), Dabbs et.al (1968), 
Martens (1969a) and O'Malley (1972) have paid particular at- 
tention to demonstrating the reliability of the palmar sweat 
print technique. Dabbs et al (1968) concluded that the main 
advantage of the technique is its simplicity; however, it 
also requires a minimum of equipment and does not restrict 
the subject's movement. However, the technique has been 
criticized. Martens (1974) has suggested that the main 
drawback of the palmar sweat print is the time taken to score 
the prints. A more severe criticism has recently been made 
by Weisenberg, Kreindler, Schachat and Werboff (1976) who 
argue that the main problem with the palmar sweat print is 
the interpretation of the results. In a study with dental 
patients, Weisenberg et al (1976) failed to obtain a signifi- 
cant correlation between the palmar sweat print score and 


scores on either the State-Trait Anxiety Inventory or the 
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Dental Anxiety Scale. The lack of correlation adds to the 


difficulty of interpreting the meaning of palmar sweat prints. 


Tonic Heart Rate: 

The term "tonic" has been defined as referring to a 
time base of measurement of about one-half minute or more. 
The time interval is used as a sample to infer something 
about a relatively enduring motivational state of the sort 
associated with experimental manipulations involving incen- 
Livesy, anxiety, relaxation or task difficulty levels (Elliot, 
7 02) 11 56) 2 

Elliot (1969) performed five experiments to assess 
Gieceltects iof conflict’*and “uncertainty ‘on tonic™heart rate 
in a variety of situations. The results demonstrated that 
the collative variables had no effect on tonic heart rate 
or they had an effect opposite to expectations (decelerative). 
However, response factors and incentive factors had strong 
decelesratimg effects. — Following a review of the xelevant 
literature Elliot (1969: 226) stated that the incentive for 
perceptual motor performance was one of the most consistent 
accelerators of heart rate. Elliot (1969) hypothesized that 
under the usual experimental conditions the critical features 
controlling tonic heart rate acceleration are the instigation, 
acticipation and initiation of responses and the presence of 


incentives. 


Three studies by Evans (1971, 1972, 1974) support 
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Elliot's (1969) conclusions with regard to incentives, Ina 
study (Evans, 1971) to determine whether the effects of 
social facilitation could be isolated from the effects of 
rivalry when individuals were competing in the presence of 
one another on a form board, increases in tonic heart rate 
were interpreted as indicating that rivalry was an incentive. 
There was no indication that social facilitation had incen- 
tive properties. No (performance) evidence was found to in- 
dicate that the effects of social facilitation could he is- 
Olated from the effects of rivalry. 

In a second study designed to determine whether an 
incentive such as competition (rivalry-induced) would cause 
increments in the performance of subjects with low resting 
heart rate and decrements in the performance of subjects 
with high resting heart rate, Evans (1972) failed to find any 
performance differences. However, the hypothesis that an 
increase in incentive is accompanied by an increase in heart 
fate ‘was substantiated. The results ‘also’ demonstrated) ‘that 
the relationship between incentive and heart rate was not 
at fected ‘by "the resting heart’ rate level.) cifvansin(1972)econ= 
cluded that the results were further support for Elliot's 
(1969) hypothesis if one thinks of competition as an incen-— 
tive. Evans (1972) explained the lack of performance dif- 
ferences by suggesting that the incentive improved the per- 


formance of some while hindering the performance of others 


(off-setting effects). 
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A third study (Evans, 1974) was designed to investi- 
gate the hypothesis that the promise of an opportunity to 
engage in social comparison would be motivational. The de- 
pendent variables were performance on a digit symbol task and 
tonic heart rate. The results confirmed the hypothesis and 
subjects being promised the opportunity to engage in social 
comparison also had a significantly greater improvement in 
performance. Evans (1974) concluded that the exact nature 
of the motivation was unknown. 

In an effort to demonstrate the merits of heart rate 
as a psycho-physiological measure Elliot (1970) surveyed a 
sample of the literature on resting heart rate and concluded 
that heart rate could be easily compared from laboratory to 
laboratory and was unaffected by the technical parameters of 
the recording operation. Additional advantages Flliot (1970) 
noted for heart rate included: a robust signal, easy to 
record, its importance within the individual and its relation 
to theories of motivation. However, Malmstrom (1971) has 
era tici zed? Bl liot!' si(1970)' conclusions’ and stated= that’ the 
tonic heart rate measure was unduly restrictive and inapprop- 
riate for studying various aspects of cardiac behavior. 
Similarly, Norman and Melville (1972) responded to Elliot's 
(1970) comments on heart rate and concluded that a comparison 
of heart rate data across various laboratories in an attempt 
to infer motivational states was not necessarily justifiable. 


Although Elliot (1972e) appears to have provided an 
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adequate rebuttal to the criticisms of Malmstrom GEOG Ie and 
more specificly Norman et al (1972); the work of Lacey (1967, 
1974) and the considerable research (Symposium on heart rate 
variability, 1973) which strongly suggests that Simple heart 
rate is an inadequate measure by itself, certainly raises 
doubts concerning the use of heart rate as an arousal 


measure. 


The Relationship Between Measures of Physiological Arousal: 
Studies performed to determine the relationship be- 
tween different measures of physiological arousal have been 
primarily concerned with heart rate and skin conductance (as 
measured by the galvanic skin response). A common character- 
istic relating these studies eo one another has been the low 
correlations between indices of arousal. Due to the failure 
to find a substantial relationship between measures of arousal 
numerous solutions to the problem have been Sopneen and tested. 
To begin with, Lazarus, Speisman and Mordkoff (1963) 
suggested that the use of the inappropriate traditional inter- 
individual (across subjects) procedures for correlating 
rather than a number of more appropriate intra-individual 
(across occassions) correlational methods produced a lack of 
significant correlations. Malmstrom, Opton and Lazarus 
(1965) used a new heart rate method of measurement (cyclic 
Maxima) to produce closer correspondence between heart rate 


and skin conductance, while Opton and Lazarus (1967) suggested 
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on the basis of experiment and a theoretical analysis of 

the problem, the value of ipasative research analysis designs 
for controlling the extraneous variance produced by normative 
designs. 

The transformation of data approaches proposed above 
have been criticized by Taylor and Epstein (1967) and 
Elliot (1970). Tayber and Epstein (1967)concluded that 
the solution to the general measurement of arousal problem 
wasn't transforming single measures, innovations in data 
reduction or combining of measures. Rather, the solution 
was in learning more about the unique properties of dif- 
ferent physiological systems by determining how they vary 
as a function of the parameters of stimulus input (eg. 
intensity, rate of stimulation, time of stimulus onset). 

BLLiet= (1970) :akso!criticized.Malmstrom-et.al -(1965) 
and Lazarus et al (1963) for their various transformations 
of data. Elliot (1970) has made it very clear that the 
measurement of heart rate has numerous advantages over skin 
conductance. Skin conductance measures have encountered 
dif tacubty qwith¢thernquialityiandikindto&(eleetrodes)esuttup 
ciency of preparation of skin surfaces, number placement and 
resistance of reference electrodes and the degree of hydro- 
lization. Furthermore, Elliot (1969) has hypothesized dif- 
ferences in the motivational significance of heart rate and 


skin conductance. Accordingly, factors controlling 


he, 


“aty en bao F t yal bosuherea sorte eg etn | 


Svode. Deaogo queried s Haw Dey otimaotenens i 
Sap. (§OWL)  pibewee a Bes aOtydat yt pacspiammaies, 
tens Hboedbulodds - Wee nietecat Frits Hoty | a. } 
naildovy festets 36 jranieeie® eal Taxoom ods on 
gti anit aucktsyoarnit: , SS eM “Ghote! valine 
nota hoe sae.) act see e523 at: ic sprees) a 
be ited ok herein ep sepa ant diode: Sacto 
et pain bot sdeb ed emotaye Esta 
dives Sil ig Se — sYasanetng: ota doe 
a Oot ar unpete Te sks’ Hong aiarne to | 
“eeet) “is! a Wie SF antt att bostot ta oats (of any 
anolsaiotensts aucEIBY feito cs eae eee doc 
‘eid Fee teas sey 4¢ ‘pve 2s ey / poten ota’) 

; 


a 


Mie xwSvt sepstnavis: exert, wai ES ; ee all 
| eattin se8Gidoero! id Sertol dirs’ cateeuy oat! aoe 

‘Bas siamnDORLe, ‘eats eae nae %6 nolteaageag 
ety wont to soteed aay his pula foi ae 


f ey Battendzores ast: cone toh seen 


Roweinuobns yon. ees om aa 


7 state nee vetenit 
| S ae 


increases in skin conductance are the collative properties 
of the situation. These factors include novelty, conplesuey. 
uncertainty and surprisedness (factors controlling heart rate 
~see heart rate). A study (Elliot, Bankart and Light, 1970) 
was performed to test the hypotheses for skin conductance 
elewneart rate, It was concluded that although heart rate 
and skin conductance offer different information about 
various aspects of the motivational state of the subjects, 
one is unable as yet, to specify the exact or entire nature 
of the difference. 

Recent studies (Wilkinson, El-Behari and Giesking, 
1972; Borden, Hendrick and Walker, 1976) have failed to 
clarify the physiological arousal situation. Wilkinson 
et al (1972) attempted to determine the relationship between 
various measures of physiological arousal (pulse and respira- 
mony rvate, pulse volume, skin conductance and muscle tension) 
Fema tunction of incentive, information loadvand task 
movelty, It was concluded that the pattern of variation an 
the level of physiological functioning may be Varcely  spe— 
Gific not only to the individual, but also to how Ne as be- 
Mevinavaudiwhat he is responding to. Borden jeurlalei 1376) 
examined the affective, physiological and attitudinal con- 


sequences of audience presence. Heart rate and skin conduc- 


tance were unaffected by the observer's presence and tended 


to be unrelated to the subject's feeling states and etti- 


tudinal responses. 
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The review of the physiological arousal research in- 


dicates that the following conclusions may be made: 


As 


The difficulty in measuring arousal is a major problem 
in arousal research. 

Drive theory and the inverted U hypothesis are the two 
most commonly used approaches to arousal research; how- 
ever, both approaches have readily apparent weaknesses. 
The palmar sweat print has the advantages that it is a 
quick, simple, unobtrusive measure of arousal, that 
appears to be quite appropriate for audience research. 
The disadvantages of the palmar sweat print include 
problems in interpreting the results, as well as, the 
time required to score the prints. 

The advantages of heart rate as an arousal measure in- 
clude: a robust signal, easy to record, its importance 
within the individual, its relation to theories of mo- 
tivation. and its capabilities for cross-laboratony (com— 
parisons. 

The disadvantages of heart rate as an arousal measure 
include: criticism of its cross-laboratory comparison 
capabilities, equipment required, and the presence of 
considerable research to suggest simple heart rate is 
not an adequate measure by itself. 

Heart rate and palmar sweating techniques have been crit- 
icized along with numerous other arousal measures for 


low correlations between measures which are supposedly 
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tapping the same system. 

It is apparent that heart rate and palmar sweating have 
differences in their motivational significance, there- 

fore, which technique is most appropriate for aidience 


research remains unanswered. 
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CHAPTER IIT 


METHODS AND PROCEDURE 
THE SUBJECTS 


The one hundred and eighty subjects involved in this 
Study were male grade seven and eight students at Hardisty 
Junior High School in Edmonton, Alberta. Subjects ranged in 
AGE from eleven to fifteen years with the average age being 
twelve years, eight months. All testing was carried out at 
Hardisty Junior High School, which was made available by the 
Edmonton Public School Board. 

Junior high school students were particularly ap- 
propriate subjects for this study as the physical education 
program for this age group places particular emphasis on 
physical activities involving perceptual-motor skills. Only 
Malesiwere utilized in the study to avoid a sex effect. 
Studies by Strong (1963), Chevrette (1968) and Carment (1970) 


have shown that males and females react differently to 


competition. 


EXPERIMENTAL DESIGN 


The experimental design was a 3 x 2 x 3 x 8 factorial 


design with repeated measures on the last factor. Factor A 
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TABEE: 


EXPERIMENTAL DESIGN * 


Trials 
D1 D2 D3 D4 D5 D6 D7 D8 
(1-5) (@-l0) (tf=t5) (le-20) (21-25) (26-30) (31-35) (36-44) 


Cy (no reinforcement) 
By (no competition) C5 (praise) 
High C3 (reproof) 
Ability es) Ci) (no reinforcement) 
B, (competition) C, (praise) 
Cj (reproof) 
Cy (no reinforcement) 
By (no competition) CS (praise) 
ae C3 (reproof) 
Ability A, C, (no reinforcement) 
B. (competition) C. (praise) 
2 2 
C3 (reproof) 
C, (no reinforcement) 
ae 1 ; 
By (no competition) CS (praise) 
C2 (Gneproot) 
Low . & 
Ability A. (no reinforcement) 


D. 
B. (competition) 3 (praise) 
2 C3 (reproof) 


*Means for Initial Ability L2vel (A), Competition (B), Social 


Reinforcement (C), and Stages (D). Each cell entry is the 


mean of the scores of ten subjects fcr five trials. 


‘ a: ah) * MLE me 


th tne nt tt nmi a senate ein roan ae sche 
beg val ati a0", wea | Fe) 2, ia ee 
@P-HE) {BE-im) (eexas) a-id) (oaxcey Glew) GRA) fb eee hoe 


RL ee as en ne EN NN ng ey lee gh ae 
: 1 


i 


Pe eg Neth tre mene ey Sar pip tet ener eel oh 


een eae OETA | eee ye 
Satarg) ¢D " CRGEeemg eae) oe. in 
Rhea a en : :, | 


{ f raat 
\ ie Bia 5 ee 


( SUSTe DTPA Las Ore} ; » 
tea taweg) 2O (agheaqeteo) oe 


(tog ae £3 a 


grails snare emo A ee eee eee a eee ees hee hcaictienbarees pear te 


Se ter re UTS any POCO ae Se aU a Pm J" teh a es ML. att tres emma ee en ae a 
P 7 ‘ 7 » q Pig 


Ch) yan ( etn ie (sequen com) faa 
(JAemsoxoigieox cmp’ Yo ) 


(Seta) | oO: AMOR ER era. it 
) is Ne ae 


(tostqex) 


i 4 a's iN \ UJ 
ETE le UE RR =| eA ett tn tems Lab ont! Le Ramage as ph ate t 
>. wee @ tae 
ee ee a : <n a a eee y I ‘e 
~ - cp he = Ln ee a lg - 
' ; Bite: a0 a rh 
i i 


‘esata 254 (hauled 
(Fogger), . a 


iaasmsuncthios cut) Fa ) uy a Oe ae 
(28 iptiey) Co (noisiasqmos) gt. 
(oma) e ol Wied iit s 


A ee 


Isisoa + 48): obs FegnoD « (&) Laved senha taksink 3 
on | offs Bt vivias ees, hese AQ eopeda tas. : (Dy 
i - -S062%4 ewvitt dot atest au aise: to est a 0 ae 


63 


was initial ability level (high, medium and low). Factor B 
was competition (no competition, competition). Factor C was 
social reinforcement (no reinforcement, praise, reproof). 
Factor D was the stage factor with eight successive stages 
comprised of five trials each. Note that the subjects were 
nested within the levels of ABC. 

The dependent variables were learning, performance, 
heart rate, (in beats per minute) and palmar sweating, (in 
number of active sweat glands). Eighteen independent groups 
of ten subjects each were established. Each group was tested 
on forty trials under one of the eighteen treatment conditions. 
The forty test scores were sub-divided into eight five trial 


performance stages. Table I represents a diagrammatical de- 


scription of the design. 


THE TASK 


The motor task used in this study was the ball 

"roll up" game which was available commercially. The use of 
this task in motor skill studies is well documented (Martens 
and Landers, 1972; Burwitz and Newell, 1972; Dorrance and 
Landers, 1973; Sasfy and Okun, 1974). The task was espe- 
cially appropriate for this study in that it could be class- 
ified as a high evaluation potential task (as compared to a 
low evlaution potential task such as a reaction time task), 


and as such, provided an excellent opportunity to test the 
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effect of evaluation on the Learminge or a motor skills 

The objective of the task was’ to move a ball up an 
incline by manipulating two rods tb which the ball rested. 
Beneath the path of the ball were six adjacent holes. Skilled 
performance required the precise manipulation of the rods in 
the horizontal axis to squeeze the ball along the incline. 
Opening the rods too quickly caused the ball to travel only 
a short distance before dropping into one of the holes. 
Closing the rods too much caused the ball to either regress 
Seanote move at all. 

The difficulty of the two tasks was standardized by 
measuring the incline of the metal rods on each game with a 
carpenter's level. The height could be adjusted at the start- 
ing end of the task. The level of difficulty selected was 
one that had demonstrated that learning occurred for over 
forty-five trials. This level was determined on the basis 
of a pilot study (Appendix A). 

Performance was scored from zero to eleven points, so 
that the greater the distance the ball travelled the higher 
the subject's score. This scoring procedure was adopted as 
a result of the pilot study which demonstrated that the ball 
often landed between holes where it either bounced forward, 
backward, or remained. It was found that with the foam 
padding applied to the wooden surface of the game the ball 
had an increased tendency to remain where it landed. (Foam 


padding was applied to the surface of the board in order to 
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minimize the noise produced by the ball falling. In this 
manner information on the coactor's performance from hearing 
the coactor's ball fall was limited). The holes were scored 
progressively 1,3,5,7,9,11 with the intervening spaces scored 
274,6,8,10% “If the ball dropped prior 'to the«first hole or 
begressed* to the ‘starting ‘point (wooden! block):) the ftrirali was 
scored zero. Scores were clearly indicated on the foam 


padding. 


MEASUREMENT OF AROUSAL 


To aid in determining the effectiveness of the exper- 
imental manipulations, measures of physiological arousal 
were obtained. Palmar sweating and tonic heart rate were 
both examined due to past difficulties in measuring arousal 


eand-the Vacksof tacstrong indicationtinethe researehdluttera- 


ture (Martens, 1974) as to which measure was most appropriate. 


The palmar sweat print technique used was developed 
by Sutarman and ‘Thomson \(1952)ivand recently sdéscribed iby 
Johnson and Dabbs (1967). The procedure is described in 
Appendix B. 

Tonic heart rate refers to heart rate measured over 
atiileastrthirty seconds | (E1Lliot 7 °1969)). osHeart trateswas 
measured with two portable electrocardiograms which were 
attached to the coactors throughout the experiment. A 


thirty-second heart rate measure Was taken after each block 
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Breer ve. trials. 


METHODOLOGY 


Two hundred and forty-seven male grade seven and 
eight students from Hardisty Junior High School performed a 
five trial pre-test on the ball roll-up motor task. The 
pre-test was conducted in the test room with a single sub- 
ject and only the experimenter present. The pre-test scores 
were ranked and the distribution of scores was divided into 
the top, middle and bottom one-thirds. Subjects ranked in 
the top one-third were classified as high in initial ability 
level, while those in the bottom one-third were classified 
as low in initial ability level. Subjects in the middle one- 
third were classified as medium in initial ability level. 

Within each ability level subjects were randomly 
paired with a coactor in their class. Subjects who indicated 
that they had prior experience with the task and subjects who 
could. not be paired with a coactor were deleted from the 
Study:® The one ‘hundred and eighty subjects for the study 
were obtained by randomly selecting thirty pairs of subjects 
from each of the three initial ability groups. A further 
random assignment of these subjects to one of the six treat- 
ment groups within each ability level was then performed. 

The treatment groups for this study were as given in 
Table II. The ability groups which performed the perceptual 


motor task in the non-competitive situation and received no 
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TABLE II 


TREATMENT GROUPS * 


a en ee 


Experimental Abilit 
Group Level 


y Competitive 
Situation 


Type of Social 
Reinforcement 


i H C NR 
2 H € 12 
3 H 
4 H NC NR 
5 H NC P 
6 H NC R 
7 M Cc NR 
8 M C Pe 
S) M C R 
10 M NC NR 
IE M NC P 
Zz M NC 
13 L Cc NR 
14 L C P 
LS L C 
16 L NC NR 
lie? L NC 1 
18 L NC R 
*Symbols for each entry in Table II are as follows: High (H), 


Medium (M), Low (L), Competitive (C), Non-competitive (NC), 


No reinforcement (NR), 


Praise (P), 


and Reproof (R). 
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social reinforcement (groups 4, 10, and 16 of Table II) were 
the control groups of the experiment. The remaining fifteen 
treatment groups consisted of either or both competition and 
social reinforcement interacting with ability Jével. 
Ansdintegral, part of this study was. the understanding 
that a competitive situation existed only when an audience 
was present to evaluate performance. Martens (1975) has 
defined a competitive situation as one in which the compari- 
son of an individual's performance is made with some standard 
in the presence of at least one other person who is aware of 
the criterion for comparison and can evaluate the comparison 
standard. In this study competition was operationalized by 
having the coacting subjects perform the task while being 
observed by a passive audience of four male university 
graduate students who were introduced as "experts" in the 


study of motor skill learning for young boys. 
PROCEDURE 


Upon their arrival, the two coactors were admitted 
to the test room, seated at the test tables and given a five 
minute rest period. During the rest period two palmar sweat 


prints and two tonic heart rate measures were obtained. The 


first of each measure was taken after two and one-half min- 


utes and the second measure after five minutes. The average 
of each of the two arousal measures served as the subject's 


basal level for that particular arousal measure technique. 
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Following the five minute rest period a brief set 
of instructions (Appendix D) was read to the subjects. The 
subjects were told that the basic differences between this 
test and the previous test (pre-test) was that: (1) they 
would perform forty trials rather than five trials; (2) 
they would keep their own score on the score sheets provided; 
(3) they would perform the task while seated opposite each 
other at the tables. The experimenter then assured the sub- 
jects that paired testing was being done to insure the 
collection of the necessary data in the shortest possible 
time. 

Tables with partitions (library tables) were used 
to insure subjects were unable to observe their coactor's 
performance. The subjects were told that the partition was 
necessary when testing two subjects together, so that, per- 
formance wasn't hindered by one coactor distracting the 
other from his task. (In fact, tables with partitions were 
used specifically to limit the feedback available to the 
subjects. In this manner subjects could not compare their 
own performance with their coactor's and with less information 
available, it’ was hoped that the reinforcement treatments 
would be effective because of the subject's dependency on 


them for information) . 


Following the explanation of the partition the exper- 
imenter instructed the subjects not to verbalize or interact 


in any manner once the experiment started. The experimenter 
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explained that this could distract their coactor, hindering 
his performance and thus ruining the experimert. Finally, 
the subjects were instructed to begin a trial only when told 
to do so by the experimenter. In this manner, firm control 
of the test trials was obtained and ample time was allowed 
for adequate preparation for each trial. 

Following each block of five trials a palmar sweat 
print and a tonic heart rate measure was taken. Therefore, 
eight arousal measures for each subject was obtained with 
each arousal technique. 


In the audience present condition four observers 


were introduced to the coactors follow:.ng the initial instruc- 


tions. The experimenter briefly explained to the coactors 
that the gentlemen were research experts whose main area of 
interest was the study of how young boys learn skills such as 
the one being learned in this study. The experimenter then 
stated that the "experts" had requested an opportunity to 
observe and take a few notes. The experimenter indicated he 
could see nothing wrong with that and obtained the verbal 
consent of the coactors (See Appendix E for instructions). 
The observers with pencils and notebooks in hand were 
seated as close to the subjects as possible, but at a dis- 
tance which allowed all four observers to oversee the per- 
formance of both coactors at once. (Therefore, the observers 


were visible and evaluating). 


In the social reinforcement condition the social 
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reinforcement was provided by the experimenter. When the 

audience was present, the observers remained passive. Social 

reinforcement, as operationalized in this study, consisted 

of praise and reproof verbally administered (See Appendix F). 
Considerable research (Martens, 1975: 52) has been 

produced which terms praise as positive reinforcement and 

reproof as negative reinforcement. Confusion in terminology 

has risen because operant reinforcement theory defines reproof 

as punishment and negative reinforcement as simply the removal 

of a negative stimulus. In order to avoid this confusion the 

terms positive and negative reinforcement were avoided. 

Praise and reproof in the verbal form are very apparent in 

our learning situations and therefore it seemed logical to 

operationalize social reinforcement in this manner and let 

the researcher interpret reproof as either negative rein- 

forcement or punishment depending upon his theoretical 


preference. 


Praise or reproof were administered after each treat= 
ment block of five trials. After the first, third, fifth, 
and seventh blocks of trials praise was administered in the 
Same order for each pair of coactors as follows: (a) "Good 
work, boys, you are both doing okay; it's a very tough task, 
(b) You're both doing very well, (c) You're both certainly 
doing much better than most boys do, and (d) Excellent, 


you're both just excellent." Reproof was administered as 


follows: (a) "Not too good boys, (b) Certainly, you both 
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could do better, (c) Boys, you're both doing worse than most 
boys do, and finally (d) Very voor boys), Very pOOn. 4) Aster 
the second, fourth, and sixth blocks of trials praise or 
reproof was administered in the form of head nodding or shak- 
ing. Reinforcement was given ata al calm, matter of fact, man- 
ner. No effort was made to arouse or motivate the subjects. 
All subjects received praise after the stage eight performance, 
heart rate and sweat print measures were obtained. 

Subjects marked their own score for each trial on a 
small piece of paper provided. After every five trials the 
score sheet was turned over and a new one started. At no 
time during the experiment did the experimenter suggest that 
the two coactors should compete against one another. Following 
completion of the forty trials all subjects were required to 
complete a brief questionnaire which was designed to obtain 
information on the subjects' efforts and perceptions of the 
test situation. Following completion of the entire experi— 
ment thirty subjects were randomly selected from two classes 
(fifteen from each of the competitive treatments) and inter- 


viewed on tape to obtain further subjective information. 


DATA ANALYSIS 


Procedure : 
Each subject performed a set of five pre-test trials 


ange forty test trials. The forty test trials were subdivided 


into eight stages (each stage was made up of five consecutive 
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trials). Therefore, the performance score for any one stage 
represented the total score of each subject for five trials. 
A learning score represented the difference between twc given 


performance scores. 


pee-—test Nata: 

The pre-test scores were examined to determine whether 
the technique of assigning subjects to groups was effective. 
Successful assignment produced initial ability level groups 
homogeneous within a particular ability level, but signifi- 
cantly different from the groups of the other two ability 
levels. A one-way analysis of variance was performed on the 
pre-test treatment group means to insure proper subject 
assignment. Determining which treatment group means differed 
Significantly from one another was found by applying Duncan's 
Multiple Range Test ©(Edwards, 1972.2 131) “© *T£ “unexpected 
significant differences occurred, the method of subject 


assignment would have to have been reconsidered. 


Arousal Data: 


The arousal scores (sweat print and heart rate) were 
converted to difference scores (score during performance 
minus the pre-test basal score), in order to minimize indi- 
vidual differences. Eight scores (for each method ) were 
taken from each subject, one for each performance stage (five 


trials). The mean and standard deviations for each of the 
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eight trials was calculated for each of the treatment Groups. 
Two ability level x competition x social reinforcement x blocks 
of trials (3 x 2 x 3 x 8) analyses of variance with repeated 
measures on the last factor were performed on the arousal 
deviation scores. The Greenhouse and Geisser (Edwards, 1972: 
271) conservative F test was applied to the blocks of trials 
factor to make this comparison more stringent in the event 
that within subject correlations between blocks of trials was 
not constant. Duncan's New Multiple Range Test was applied 

to determine which means were significantly different. 
Finally, the palmar and tonic heart rate deviation scores were 
correlated for each stage to determine the degree of relation- 


ship between the two measures. 


Learning Data: 

The means and standard deviations were calculated for 
the following scores: early learning (stage 4 minus stage l), 
late learning (stage 8 minus stage 4), and total learning 
(stage! 8.minus. stage 1)... An ability, level, x, competition, x 


social reinforcement (3 x 2 x 3) analysis of variance was 


performed on each of the early, late, and total learning 


scores. 
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Performance Data: 

The means and standard deviations for each of the 
eight test performance scores was calculated. A trend 
pPoealysis (3 x 2x 3 % 8 ahalysSisS Of Variance with repeated 
measures on the last factor) was performed to analyze the 
overall main effects due to the four factors as well as their 
interaction effects (the Greenhouse and Geisser conservative 
Pe test was applied to the blocks of trials). The trend 
analysis provided a summary of the analysis of variance of 
the overall effects (Stages 1 to 8) due to factors A (ability 
level), B (competition), C (social reinforcement) and D (blocks 


Or eras) . 


Post—vcest-Data: 

To gain infermation on the subject's perceptions ior 
the test situation the nine question post-test questionnaire 
was examined. Non-parametric statistics were used to deter- 
mine whether treatment groups differed in their responses to 
questions three to seven. A descriptive analysis of the 
thirty subject post-test taped interviews was also performed 


fo) gain further insight to the subjects” perceptions. 
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CHAPTER IV 


RESULTS AND DISCUSSION 
RESULTS 


Etc test. Data: 

Two hundred and forty-seven subjects were pretested. 
Forty-five subjects were dropped from the experiment because 
they had previous experience with the task, while one subject 
was omitted due to a motor disability. The ranked distribu- 
tion of the Deere two hundred and one scores was divided 
into the top (range 10-27, N = 70), middle (range 7-9, N = 68) 
and bottom (range 0-6, N = 63) one-third scores. The one 
hundred and eighty subjects for the experiment were obtained 
and assigned to the treatment groups in the manner previously 
described in Chapter ‘III. ‘Table IDI presents=the mean, 
median, mode and range of scores for each of the three 
initial ability levels used in this study. 

THe analysis of variance of the eighteen pre-test 
treatment groups (Table IV) yielded significant differences 
between the groups. This result indicated that differences 


existed between at least two of the eighteen treatment groups. 
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TABLE IIL 


DESCRIPTIVE DATA FOR INITIAL 
ABILITY LEVELS 


Group Mean Median Mode _ .Range 

Low Ability Sok 3 3 0-5 

Medium Ability Tes) 7 i 6-9 

High Ability 122.0 iad ALO 10-22 
TABLE IV 


ANALYSIS OF VARIANCE OF ABILITY 
GROUP PRE-TEST SCORES 


Source of Sum +@ds Degrees of Mean 

Variation Squares Freedom Squares F 
Between 2852.40 any) ILS Ree. S8225 74s 
Within 710.60 162 4,39 

Total 3503.00 739 


#eEDC .001 


AR ad ee uel 
, e Baavee Ly 


garse SbhoM” | AS eROM 


ge-01 it ae 


een shennan ee ape sta renner oer enantio op sen et isc Liki A pS Mn 


Vi mt 


beg AG: at 


a esishpe. 


a iar 


+e ip Pa - 7 
i ‘a 7 \ 7 ans 
r f at) nate . ary i 4 
ee A ae, ie tal ai" 
\ : he ee Wma a: 
< ee, an: 7 ee ' 


a eA - ee —— es = rene - “on 


(5) ee Be 
ae i 
0 | jy Py Me 
A) ‘ crus 
oe a 
if l eg : 
oS Mae ait ee ote 7 


’ fe oe u "3 1 


80 


iESac 
OS © & 
OCae 
BCE 
EES 
IEE 
(7G CE 
EGE 
icon 
Ol 
be 
VIS 
1 8 
ORG 
€0°¢ 
I6aE 
W8ie 


abuey 
FUROTITUDTS 
352e320YS 


19° = xs sos 
=o beO 
oy Loc Gad 
9° 0 Lm Coleen O 
ge 0 0) CeCe 
een Ge ¢° ce Ge aN 
as 09 S_ 20 sO GS ete aye al 
BONS OS sOeG 0g sity 0 L* Bon 
SOG eG BES eG sci oa c* Vv LeL 
SS) BS SSG Seg sO) Gs Se Gr Cn eet: 
¥T°9 *S°S £5°S ¥S°S ¥0°S isi Ge Ge 0 Cope 
aS YG eye ooh es S OG oe oe 1 ste phe) 
HOmOUN GC 6te ee. Go eC 6 aL St SCV, Cay wOl 6 ade ECE 749 Oe Ga Cand 
+O Oe Cor O mie CeO YC Ol NeviGmCmmLeO mie acuny) Oley: a6 Cis 0 gO u/s Cum allie Vineet 
Pi SSO 5° eS Sh BOT Sy SSey Ae se BO 7 Alri etre) Ss Ge CEG 
WOOOR a6 9 Ole sO 46> 99 °6 “xl S65 49 Y ¥OY ety aa: Ue Lop Oi Vs iS iS EE 
¥Ce UTED Gr 9G “S96 ¥ 16 ¥997 49 Cp Cee al Tele sO. Pe ee oe ils 0 iets Gt 
EX OL LO LOO Ll b> CON al Be abe 40° PR COP eC Pe Pe Ss: v* Cm Tes i OF Gay 
Ceci tieet Colt OL Ee Ca ee. Ne Re ae a sk LC ee ee Ge Re PG SC fe lecie ele CoS 
0 d O N W a 4 if i H 2) a a dq 8) d V 


SdxYOOS NWEW DSaL-ddd JO LSGL YONVY AIdIGINW MAN S,NWONNG 


A ATavh 


aise = a. oe 3 a fe a et ie E 
Se -*8.8 bap +68 ‘0:8 Mie 8 1e 21 ah Le 
28> oh: s ag,b +8, LOE: 7 Cr es 

oe oe ee io 


81 


Duncan's New Multiple Range Test was applied to the 
eighteen initial ability level groun means (Table V). The 
results indicated that each of the six grouvns within an 
ability level was homogeneous with the other treatment groups 
in that ability level, but siqnificantly different from the 
ewelve treatment groups making up the other two ability 
levels. This result demonstrated that the assignment of sub- 


jects had been effective. 


Performance Data: 

The means and standard deviations were calculated for 
each treatment group at each stage of performance (Figures 
3,4,5 and Appendix G). An analysis of variance of the overall 
performance scores (Table VI) yielded significant differences 
for the ability level, social reinforcement and trial main 
effects. These results and the profiles of the various treat- 
menu groups (Figures 3,4 and 5) indicated that: | (aj) the level 
Sim imitial ability significantly affected performance) (b) 
the treatment condition (i.e. level of social reinforcement) 
Significantly affected, the performance, (c) the subjects” 
performance improved over trials. 

Duncan's New Multiple Range Test was applied to the 
three initial ability level group means (Table VII) and also 
to the three social reinforcement group means (Table VIII). 
The results indicated that the high ability level subjects 


performed significantly better than the medium and the low 
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TABLE VI 


ANALYSIS OF VARIANCE OF 
PERFORMANCE SCORES 


eS ee ee a eee ee ee 


Source of Sumvol Degrees of Mean 
Variation Squares Freedom Square F 


[ae SSS ee oe CO eee eS 5 OU ee J 


x © Mm Mm mM OM 
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pe 


cA Sp 


Ability Level 2053729 2 1026.64 TES * ** 
Competition 260, 2 i 260Ree2 1495 
Reinforcement LOW3 387 2 DSO 94 A, 02* 

B 3107.90 2 155.45 1G 

g . 47.27 4 LYa8 2 0.09 

(S 194.38 2 Ie AEE) Ones) 
Bos C 642.66 4 160.66 eZ 0 

C) 21L650%.109 162 337.65 

Trials 3049.23 11 G8) 435.60 eo 4s 
D 239.84 14 (2) Lees 0.86 

D 2297.02 Talal) 3DietI2 1.64 

D 247.34 14(2) WS Ou (Shs (Si) 
Bos D 145.82 14 (2) 10.42 0252 
Cee D 431.06 28 (4) 15.40 O77 
Cysa DD Weekes AEY 14 (2) 13.44 0.67 
she Ca aD Sy MSP 28 (4) DANE EW.: 15203 

Cy sD 2264755. 1134 ES ya 
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#Numbers in brackets indicate the degrees of freedom for the 
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MEAN PERFORMANCE SCORES 
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20 & 
(1,3) 
(272) 
i8 
ge (l,l) 
<7 PANN) 
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14 
(1,2) 
12 
10 
8 No Competition - Control (1,1) 


No Competition - Praise (1,2) 
No Competition - Reproof (1,3) 
6 Competition - Control (2,1) 
Competition - Praise (2,2) 
Competition - Reproof (2,3) 
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Figure 3. High Ability Treatment Groups’ Performance 
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MEAN PERFORMANCE SCORES 
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Figure 4. Medium Ability Treatment Groups’ Performance 
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MEAN PERFORMANCE SCORES 
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Figure 5. 


No Competition -Control (1,1) 
No Competition - Praise (1,2) 
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Competition -Control (2,1) 
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Competition - Reproof (2,3) 
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Low Ability Treatment Groups’ Performance 
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ability level subjects; while the performance of the medium 
and low ability level :subjects did not differ significantly 
from one another. The social reinforcement group means in- 
dicated that the reproof group had performed significantly 

Becceerathan the control group; while the performance of the 
praise group approached but did not reach significance. 

The subjects, on the whole, improved their perfor- 
mance over the trials. This indicated that learning had 
occurred. A trend analysis (Table IX) was performed on the 
trials factor. The results indicated a highly significant 
linear trend and also a significant quadratic trend. 
Duncan's New Multiple Range Test was applied to the trial 
means (Table X). The results (Table X, Figure 6) indicated 
that the learning curve was initially linear but leveled off 
between stages seven and eight. 

The aHeence of a competition main effect :ndicated 
Eaat competition did not. have a significant effect on the 
Overall performance of the subjects. Similarly, the Vack vot 
significant interactions indicated that no combination of 
two or more factors had a unique effect on performance that 


could not be determined by examining each factor by itself. 
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TABLE VII 


DUNCAN'S NEW MULTIPLE RANGE TEST OF 
INITIAL ABILITY LEVEL MEAN SCORES 
FOR OVERALL PERFORMANCE 


A B € Shortest 
Means 11.44 EZ. 22 14.26 Significant Range 
A 11.44 a7 ano * eter 
pee 22 2.04% oo) 


o= .05 Sk = 6.53 


TABLE Vid 


DUNCAN'S NEW MULTIPLE RANGE TEST OF 
SOCIAL REINFORCEMENT MEAN SCORES 
FOR OVERALL PERFORMANCE 


A B C Shortest 
Means 1 al Rey Teh 13.03 Significant Range 
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TREND ANALYSIS OF PERFORMANCE SCORE TRIALS 


TABLE IX 
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Source of 
Variation 


Between Groups 


Linear Term 


Deviation from 
Linear 


Quadratic Term 


Deviation from 
Quadratic 


Cubic Term 


Deviation from 
Cubic 


Sum of 
Squares 


3049.06 
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Figure 6. Trend of Performance Scores 
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Early Performance: 

An analysis of variance of early performance scores 
(stages one to four) was performed. The results (Table XT) 
veeltded significant differences for the ability level and 
trial main effects. The social reinforcement main effect 
approached (p€ .06) but did not reach Significance. These 
results indicated that: (a) the level of initial ability 
Significantly affected performance and (b) the subjects' 
performance improved over trials. 

Duncan's New Multiple Range Test was applied to the 
initial ability level group means (Table XII). The results 
indicated that the high ability group had performed signifi- 
cantly better than the medium and low ability groups. The 
medium and low ability group means did not differ signifi- 
cantly from each other. 

Mie nvghly Ssigniticant trial factor indicated ayyory 
strong learning effect for the early Oe: From Table X 


and Figure 6 it is evident that the early stages have pro- 


duced a linear learning curve. 
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TABI CL 


ANALYSIS OF VARIANCE OF EARLY 
PERFORMANCE SCORES 


eS Se a Oe ee ee ee ee ee ee ee eee ee oe ee 


Source of Sum of Degrees of Mean 

Variation Squares Freedom Square F 
A: Ability Level 1037.62 2 5S el! SOs * 
B: Competition 134.34 1 134.34 209 
C: Reinforcement SSeS 2 186.56 290 
A xB ie ha Weg 2 ling bag aa toial i apets yb: 
eae C BoVLO 4 225528 O35 
Bax. C SL e241 2 40.61 O03 
exe BOX. C 218.28 4 ay hy ay 0.85 
S (ABC) 10414.19 LG2 64.29 
D: Trials 820.04 3 (1) ZVses> Se = 
A x D 74,18 G2) 2"F36 07.68 
B x D 30.66 3.(A.) EO.22 2 0.56 
Bee ED 100.04 6 (2) L667 092 
mex BX D 100.59 6 (2) Toa 0.92 
eer Xx" D nC. Uo 12 (4) Sacks: 0.53 
Bex CG x,D 107.89 6 (2) 17.98 0.499 
Pee ex’. Cox D 148.44 12 (4) 122G7 0.68 
S(ABC) x D 8849.31 486 WES Geel 


kk*D Ee .001 


#Numbers in brackets indicate the degrees of freedom for the 


Greenhouse and Geisser Conservative F-test. 
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TABLE XII 


DUNCAN'S NEW MULTIPLE RANGE TEST OF 
INITIAL ABILITY LEVEL MEAN 
SCORES FOR EARLY PERFORMANCE 


i ai. i a Sa a ee, 


A B ‘e Shortest 
Means 10.44 10.74 tes Pa Significant Range 
A 10.44 a0) Lp oyeh 3 1.44 
By 10.74 Dy Sete HBS 


Later Performance: 

An analysis of variance of the later performance 
scores (Stages five to eight) was.performed. The results 
(lable “XiIT)’ yielded significant differences for the ability 
level and social reinforcement main effects and the competi- 
Pon x trials interaction."- The trial- main -ebtecr was) noe 
significant. These results indicated that: (a) the level 
Besinicial ability significantly affected performance; “(b) 
the treatment condition (level of social reinforcement) 
significantly affected performance, (c) competition affected 


performance differently at different stages (i.e. it affected 


the rate of learning) and (d) the subjects' performance was 


not improving over trials. 
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TABLE XIII 


ANALYSIS OF VARIANCE OF LATER 
PERFORMANCE SCORES 


LL 


Source of Sum of Degrees of Mean 
Variation Squares Freedom Square 1B 


LC 


A: Ability Level 1077.54 2 530 5.48%** 
B: Competition U25R oi 2 fi EZ 57.02 le 28 
C: Reinforcement Toes 0 2 305.20 ey ke Ae 
A xB 91.88 2 45.94 0.47 
Pe C 802.90 4 Aa 28} O21 
Ex. C Lil4 764 2 Dultoe: Airs) 
meee Bx. ‘C Sei cians) 4 EAS eh, 1,48 
S (ABC) 159.41. 88 16.2 98.41 

D: Trials 136. 29 aC) 45.43 2343 
A x D LO 379 Sl 9) dif Ro) Sheps) 
Bix-D 19 8:3,6 3 Gh) 66). 4:2 3.53* 
Coax. D L625 6 (2) 1953.8 1.04 
pee b> x «~ 28.52 6 (2) AWAD 0525 
pee Ox =D eo ded 12 (4) Dore 0.86 
Be, Ginx, D 78.83 6s(2 ) 1 3ppeked 2:0 
Pe x xX. D 2OOe26 12 (4) 225256 Ie 
S(ABC) x D 9092.69 486 dh Sze Fe: 

Pp -05 

**DE RO 


#Numbers in brackets indicate the degrees of freedom for the 


Greenhouse and Geisser Conservative F-test. 
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Duncan's Multiple Range Test was applied to both the 
ability level group means (Table XIV) and the social rein- 
forcement groups means (Table XV). The results indicated 
that the high ability level group performed Significantly 
better than the low ability group, but was no longer per- 
forming significantly better than the medium ability group. 
There was no significant difference between the medium and 
low ability groups. The social reinforcement group means 
indicated that the reproof group had performed Aes Senet 
better than the control group, while the praise group was not 
Significantly different from either the reproof or control 
groups. 

The competition x trials interaction is depicted in 
Figure 7. As is evident from the graph, the significant 
interaction occurs from the performance of the two competi- 
tion groups at the last stage. The competition group's 
performance declines at stages seven and eight, while the 
no-competition group's performance improves, finally surpass- 
Ong the icompetition group! at the last stage. ~The sdufferent 
effect competition has on the rate of learning for the two 
groups in the latter stages produced the significant inter- 
action effect. 

Finally, the trial main effect did not reach signifi- 
cance. This indicates that the subjects have not improved 
their performance in the latter stages (learning has not 


occurred). The significant quadratic trend (Table Ix, Figure 


6) is very clearly demonstrated. 
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Figure 7. 
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Competetion X Trials (Later Performance) Interaction 


96 


Rae n Pae OP nog Ser 


rain mi } oH Mabe: a i 


rip 


ee 
noliieanioJ 


Ane r ne vey 


Ba P 


“eaaiar | 


Lia Let - noltooretnt dsenciphanael sito) si x 


TABLE XIV 


DUNCAN'S NEW MULTIPLE RANGE TEST OF 
INITIAL ABILITY LEVEL MEAN SCORES 
FOR LATER PERFORMANCE 


A B c Shortest 
Means 12.42 Nic eer Ml 15.40 Significant Range 
Pele. 42 La PA) Tag SN Sheet diya a! 
Bes . 741 169 Leow 
o&= .05 Sx = .64 
TABLE XV 


DUNCAN'S NEW MULTIPLE RANGE TEST OF 
SOCIAL REINFORCEMENT MEAN SCORES 
FOR LATER PERFORMANCE 
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Learning Data: 

The means and standard deviations were calculated 
for: early learning (stage four minus stage one), later 
learning (stage eight minus stage four) and total learning 
(stage eight minus stage one). (See appendix H.) Analyses 
Gi variance” for early léarning (Table xv1), later learning 
(fabde; XVil)),.and total»learning (Table XVIII) «didjnot yield 
Bmy signiticant differences: These results indteated that 
ene treatment groups did not differ from one another in the 
amount learned during early or later learning. Similarly, 
the treatment groups did not differ from one another in the 
amount learned over the eight stages of trials. In addition, 
interactions of the factors were also not significant and 
this indicated that any combination of two or more factors 
did not affect learning in a manner different from any one 


of the factors considered alone. 


Tonic Heart Rate Data: 

The means and standard deviations were calculated for 
heart rate deviation scores (Appendix I). An analysis of 
variance (Table XIX) yielded significant differences on the 
competition and trial main effects and the three factor 


(ability level x competition x social reinforcement) inter- 


action. These results indicated that: (a) the treatment 


condition (level of competition) significantly affected 


heart rate, (b) deviations in heart rate changed significantly 
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TABLE XVI 


ANALYSIS OF VARIANCE OF EARLY LEARNING 


Source of Sum of Degrees of Mean 

Variation Squares Freedom Square F 
A: Ability Level LU, Bch 2 60491 1.68 
B: Competition 66.01 1 66.01 1.82 
C: Reinforcement 85.08 2 42.54 Le kG 
A x B 34.35 2 15 96% 0.43 
aes G 39,. 69 4 9592 Or. 20 
ax C 0.68 2 0.34 0. Oi 
As B x -C 49.22 4 Abe ee 0.34 
S (ABC) 5876.50 162 36428 
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TABLE XVII 


ANALYSIS OF VARIANCT: OF LATER LEARNING 


Source.-of Sum of Degrees of Mean 
Variation squares Freedom oquare EF 
Ability Level 147.63 2 Woo e a yA Spc: 
Competition 147.61 1 Lao L S| 
Reinforcement bes Jere 5 2 94.62 Paso i) 
B 14 °..35 2 T Reel ag 0.16 
& 90.43 A IRBs Se arse 40 
ce See) 2 48.27 Hla bg) 
Bx C 212226 4 Sy Su ONS AL ull-g 
S (ABC) 7324290 162 45.22 
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ANALYSIS OF VARIANCE OF TOTAL LEARNING 


Source of 
Variation 


A: Ability Level 
B:. Competition 


C: Reinforcement 
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sum of 
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TABLE XIX 


ANALYSIS OF VARIANCE OF HEART 
RATE DEVIATION SCORES 


Source of Sum of Degrees of Mean 
Variation squares Freedom Square 1h 

A: Ability Level 467.15 2 23856 LEE 
B: Competition (Ase 1 Wale ea A.80* 

>: Reinforcement S294 Z 46.47 OSL 
A x B 259.55 2 Ito ..68 OTe. 
x C 483.95 4 P20 399 03382 
Bix C 642.50 2 S22 Ze ied, 
Bex Bx, C 1G90.5:7 4 422.64 Cars sia) 
S (ABC) 24012.66 io 2 148.23 
Dex ‘Trials 459.202 TAL) Oey 6. 02% 
A x D S09 14 (2) 13. 36 ee, 
Bex D Seo Gy) 0.85 0.08 
(a B) ASO 7. 14 (2) 0. 34 0.86 
mx BB xt -D 10'9% 62 14 (2) Pee OF ei 2 
Ax -CoxXe D bre oy 28 (4) 11.34 1.04 
BaexeC xt D 126.43 14 (2) 9-3 0783 
ex 5  xeC x. D 209.40 28 (4) 7.48 G7 69 
S{(ABC) x —D 12360836 1134 LN Seas | 

ee ee ee ee ee ee ee ee 

oo< -05 


#Numbers in brackets indicate the degrees of freedom for the 


Greenhouse and Geisser Conservative F-test. 
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Figure 8. 
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Trend of Heart Rate Deviation Scores 
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Figure 9. 
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Pyer tiials, and (c) competition did not affect social reine 
forcement in the same manner at each of the different ability 
levels. 

The competition main effect means indicated that the 
competition group had a significantly higher heart rate in- 
evease-chan—the-no-—competition—group. The-trral@main ertect 
means (Figure 8) indicated that the subjects, on the whole, 
experienced heart rate increases over trials. The signifi- 
@ant three factor (ability level x competition x social rein- 
forcement) interaction (Figure 9) indicated that the competi- 
tion x social reinforcement interactions were not of the same 
form for the different levels of initial ability. The two 
factor (competition x social reinforcement) interaction is 
also shown in figure 9. It is represented by the competition 
x social reinforcement interactions summed over the levels 
Seeanitial ability. It,is evident (Table XIX,.Figure 9), 


that the Competition x?Sotial reinforcement interactionvis 


not significant. 


Palmar Sweat Print Data: 

The means and standard deviations of the palmar 
sweat print deviation scores were calculated. (Appendix J). 
An analysis of variance Table XX yielded significant dvi= 
Perences..on. the. trial.main, effect ..~) 1hisi resud iandicated 


that deviations in sweating had changed significantly over 
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Source of 
Variation 


TABLE XX 


sum of 
Squares 


Degrees of 


Freedom 


ANALYSIS OF VARIANCE OF SWEAT 
PRINT DEVIATION SCORES 


Mean 
Squares 


A: Ability Level 206/73.36 2 M0336" 00 ay alt 
B: Competition 12444 ,93 1 12444.93 2550 
C: Reinforcement DG 54.96 2 2925S 0.54 
A xB 7567.29 2 3 133 505 0270 
A xc 13989790 4 4747.47 0.88 
Bax C S32 treo 2 1685.68 Oreo 
hae Bx TC 12869352 4 SPAN cers) Ores) 
S (ABC) 519922109 96 5415.86 

De @ Trials 11633106 704s) 1661.87 Qe Oe 
Box: sD 903937 14 (2) 645.71 Oe5 
B xD 5628.61 Teale) 804.09 S06 
© x2D 6401.30 14(2) 457.24 0.60 
foe 2 xX aD 9819.00 V4:(2) 101536 O95 
AX Cr sc tp 24688.68 28 (4) 881.74 LeaL6 
Bax” Co 3c D THOS oC 14 (2) 536.40 Ossi 
Pexebexac xX D 22072212 28 (4) TB S32 1.04 
S(ABC) x D 5095092 672 758.29 

tor ., 05 


Note: 


Unweighted means analysis with missing data: 


See Appendix for additional analysis. 
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trials. The trial main effect means (Figure 10) indicated 
that subjects, on the whole, had significant decreases in 
sweating. The lack of additional main effect or interaction 
Significance indicated that the trial effect was experienced 
equally by all treatment groups. 

The reliability of the palmar sweat print was cal- 
culated for one and two scorers. A test-retest measure of 
two randomly selected subjects (i.e. sixteen prints) produced 
a one scorer reliability coefficient of .99 (Appendix K). 

The reliability between two scorers was calculated by ran- 
domly selecting five subjects and having both scorers analyze 
the prints (thirty-seven prints). A reliability coefficient 
of .97 was found (Appendix kK). 

Pearson correlation coefficients were calculated to 
determine the correlations between heart rate and sweat print 
scores at each stage of performance for the one hundred and 
eighty subjects (Table XXI). The results indicated that the 
two measures were related only at stage eignt where a low 
but significant correlation (0.13) was found. The correla- 


tions for stages one to seven were low and not Significant. 
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TABLE XXI 


PEARSON CORRELATION COEFFICIENTS OF AROUSAL SCORES 


Stage Cases Coefficient Significance 


eee eee ee eb ang jeast prone indnd dep Sie 8 


il 170 0.04 0.30 
2 Al 0.08 0.13 
3 165 0.10 0.09 
4 167 0.05 O27 
5 ere 0.06 0.24 
6 166 0.08 0.16 
7 163 0.09 Quis 
8 164 O13 004% 


Post-Experiment Questionnaire Data: 

The post-experiment questionnaire data was tallied 
with specific reference to the competition and social rein- 
forcement treatments (Appendix L). Chi square analyses on 


the responses of the competition treatment groups for ques- 


tions three, four, five, six and seven yielded significant 


differences on questions four and five. Chi square analyses 
on the social reinforcement treatment groups' responses for 


questions four and five yielded significant differences on 


question five. 


These results indicated that: (a) the competition 


treatment group perceived themselves to be bothered by 
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observers to a greater extent than the no-competition treat- 
ment group, (b) the competition treatment group perceived 
their performance to be influenced by observers to a greater 
extent than the no-competition treatment group, at (c) the 
effect indicated in (b) was most pronounced in the praise- 
competition treatment group and least pronounced in the 
praise-no-competition treatment group. 

The non-significant chi squares for questions three, 
Six and seven for the competition treatment group responses, 
indicated that (a) the competition treatment groups did not 
differ on their perceived reaction to coaction, (b) the 
competition groups did not differ on their perceived competi- 
teve (behavior, (c) the competition groups did not differ in 
their perceptions of the competitive behavior expected of 
them in the experimental situation, and (d) there was no 
differences between the different social reinforcement treat- 
ments in terms of the perceived negative (bothersome) effects 


observers had on them while performing. 


Additional information gathered by the post-experiment 


questionnaire indicated that only one subject didn't enjoy 
the experiment. Twelve subjects in the reproof treatment 
indicated that they didn't try their best on every trial, as 


compared to seven in the control treatment, and only one in 


the praise treatment. The significance of the results of the 


post-experiment questionnaire is entirely speculative and the 


results are considered in further detail in the discussion of 


results. 
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TABLE XXII 


CHI SQUARE OF POST-EXPERIMENT QUESTION 
THREE FOR COMPETITION 
TREATMENT GROUPS 


ane er 


Treatment Response 
Yes No Totals 
Competition ial 78 89 
No Competition 5 85 90 
Totals 16 P63 HO 
eee 
he A055, d.f. = 1 
ey 05 


TABLE XXIII 


CHI SQUARE OF POST-EXPERIMENT QUESTION 
FOUR FOR COMPETITION 
TREATMENT GROUPS 


Sa nnn nn nn eda yttttItdtEyIIynSSnIInSII SSE? 


Response 


Treatment 
Yes No Totals 


a . — e 


Competition 32 ay 89 
No Competition ibs Lo 90 
Totals 47 SZ 179 
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TABLE XXIV 


CHI SQUARE OF POST-EXPERIMENT QUESTION 
PIVE) FOR? COMPETITION 
TREATMENT GROUPS 


Treatment Response 
Yes No Totals 
Competition Al 38 49 
No Competition 312 58 90 
Totals 13 96 169 
2 
pee 4,58*,cdsf.s=)1 
AraC 505 
TABLE XXV 


CHI SQUARE OF POST-EXPERIMENT QUESTION 
SIX FOR COMPETITION 
TREATMENT GROUPS 


aaa ea nee ee EE EEESUEaEISISEISSEDSRIRIESSISRREESSIDINIRREN TINTS 


Treatment Responses 
Yes No Totals 


i 


Competition 52 36 88 
No Competition 46 44 90 
Totals 98 80 Ls 
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TABLE XXVI 


CHI SQUARE OF POST-EXPERIMENT QUESTION 


SEVEN FOR COMPETITION 


TREATMENT GROUPS 


sw 


Treatment Response 
Yes No 

Competition 24 65 
No Competition 20 60 
Totals 44 125 

2 
we 0. 097d. f= 1 
D> .05 


TABLE XXVII 


Totals 


CHI SQUARE OF POST-EXPERIMENT QUESTION FIVE 


FOR PRAISE TREATMENT GROUPS 


Treatment Response 


Yes No 


Praise-Competition iat 19 
Praise-No-Competition 4 26 
Totals 1S 45 


Totals 
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TABLE XXVIII 


CHI SQUARE OF POST-EXPERIMENT QUESTION 
FOUR FOR SOCIAL REINFORCEMENT 
TREATMENT GROUPS 


Treatment Responses 
Yes No rOtaks 
€ontrol 3 47 60 
Praise a3 47 60 
Reproof rope a 38 59 
Totals 47 SZ L739 
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Post-Experiment Interview: 


The post experiment interview data (Appendix M) 
indicated that: (a) subjects enjoyed the experiment, (b) 
subjects would have liked to have tried forty additional 
petals §(c) ‘subjects: rated the motor task as’ difficult, t(d) 
very little of the experimental procedure was known to the 
subject prior to entering the experiment room and the great- 
est portion of information known was learned from the 
pre-test, (e) subjects were evenly divided in terms of the 
satisfaction they expressed for their performance, (f) the 
partition effectively limited feedback and (g) subjects gen- 
erally indicated a desire for feedback, interpreted feedback 
as applying to both themselves and their coactor and suggested 


that information may or may not have influenced performance. 
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DISCUSSION 


Social Evaluative Competition and Performance: 
eS OP SEC LON (ANG per LOrmance 
The analysis of variance of performance scores indi- 


cated that competition did not have a significant effect on 


performance. This result has been reported in numerous com- 
petition studies to date: Triplett (1898), Evans (1966, | 
1968), Wankel (1969) and Martens and Landers (1969). In the 
context of the present study the results indicate jsocial 
Hecili1tation failed to affect performance. These results 
provided no support for three hypotheses, they were: com- 
petition retards performance in the early stages of the 
learning of a perceptual-motor skill; competition facilitates 
performance in the late stages of the learning of a perceptual- 
motor skill; and competition hinders overall performance on 

a perceptual-motor skill. 

Competition studies usually explain a non-significant 
effect according to the Yerkes-Dodson Law (1908), by simply 
stating that some subjects improved their performance, while 
the performance of others suffered a decrement. The resuits 
of these effects are offsetting and no overall performance 
change results. Although this explanation would also apply 
to the present study, other possibilities manifest themselves, 


particularily because numerous social facilitation studies 


(Martens et al 1972, Burwitz et al 1972, Dorrance et al 1973 


and Sasfy et al, 1974) have reported significant effects on 


performance with the same motor task and with similar 
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experimental manipulations of the social facilitation treat- 
ments. 

Although the Evans (1968) and Wankel (1971) studies 
did not produce a social facilitation effect, there was some 
question concerning the evaluation potential of the audience 
treatment. In the present study every effort was made to 
produce an extremely evaluative experimental situation. 

To begin with an expert audience was introduced by 
evaluation-inducing instructions and took up an evaluative 
position (visible to both coactors) with notebooks and 
pencils. In this position the audience was not only visible 
to both coactors, but was capable of observing the performance 
of the coactors simultaneously (Henchy and Glass, 1968; Gore 
and Taylor, 1973; Eaas and Roberts, 1973). Furthermore the 
audience was made up of four university graduate students 
(ranging in age from twenty-five to thirty-five years) as 
Wankel (1975) has raised the question as to whether boys of 
this age perceive their peers as sources of evaluative 
apprehension “A ipslot study ‘(Hrycatko,) 19/75)* with fam expert 
audience of two graduate students had produced results which 
approached, but did not reach significance. On the basis of 
this result, and the work of Wankel (1975) and Dorrance and 
Landers (1973) the audience size was increased to four expert 
observers. 

The effect of competition was also augmented by having 


the "opponent" present and providing feedback which indicated 
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Similar performance by both coactors. Bruning and Mettee 
(1966) have indicated that these factors influence perfor- 
mance in a competitive situation. Additional competition 
studies have demonstrated that a coactor influences perfor- 
mance in a competitive situation (Carment, 1970; Carment and 
Hodkin, 1973). Social facilitation studies (Martens and 
Landers, 1972; Burwitz and Newell, 1972 and Sasfy and Okun, 
1974) have also found that coaction affects performance. 

ineelack o£ avsignificant+competition ,effectaiduesto 
coaction could be explained in terms of the differences in 
the coaction treatment for the present study compared to the 
coaction studies mentioned. To begin with, Bruning et al 
(1966) did not have a partition separating the "opponents"; 
and they received only partial support for their hypothesis. 
The Carment (1970) and Carment et al (1973) studies used 
relatively simple tasks rather than the complex task of the 
presentiistudy.. (Finally, the social» facilitation,studies 
(Martenss@t ale.-1972- Burwitzfet) al, 1972 andsSagfyecthal, 
1974) all indicated that performance in dyads was not signi- 
ficantly different from performance alone. 

It is difficult, however, to comprehend why the com- 
bination of an evaluative audience plus coaction did not 
significantly affect performance, although a number of possi- 
ble explanations do exist. With regard to coaction, it is 
possible that the presence of the coactor acted as a safety 


signal and reduced the stress of the evaluative potential 
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of the situation (Davidson and Kelly; 97/8) eoiihes nesearch 
Of Wankel (1975) and. Sasfy et al (1974)! indicates that ait 
is much more likely that the explanation for the lack of 
effects lies in the ‘audience and subjects' interaction. 
While, Wankel (1975) has indicated a need for research to 
clarify the situational factors producing audience effects 
on the performance of young boys; Sasfy et al (1974) have 
suggested that the nature of the task, the quality and quan- 
tity of information available to the audience, in addition 
to the audience and subjects' characteristics interaction 
must be considered. 

The present study indicates that more emphasis must 
be given to the nature of the task although the numerous 
factors considered thus far may all have some effect. The 
basis for this conclusion is the significant competiton x 
trials interaction in later performance. This: result sug- 
gests that, particularly for young boys performing a complex 
motor task, a certain level of skill must be acquired before 
additional factors (audience, competition, social reinforce- 


ment) can influence performance. The assumption being made 


in reaching this conclusion is that the college undergraduates 


used in most social facilitation studies (Martens et al, 


tO72eyburwitzgeet) ali, 1972%\Dorrance and Landers, 1973;,and 


Sasfy et al, 1974) are capable of reaching the level of skill, 


where social factors influence performance, much more readily 


than the young boys in the studies of Wankel (1975) and 
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Hrycaiko (1975). Further Support *for* this Conelusiron sas 


provided in the discussion of the social reinforcement effect. 


Initial Ability and Performance: 

The high initial ability group performed significantly 
better than the medium or low initial ability groups over the 
forty trials. This result provided support for the hypothesis 
which stated: high initial ability level subjects perform 
Better than low initial ability subjects in the ‘Tearning” of a 
perceptual-motor skill. No hypotheses were made concerning 
the medium and low ability groups; however, these groups 
were not significantly different from one another. This re- 
sult suggests that the effectiveness of the pre-test for 
distinguishing between subjects of different ability levels 
must be critically assessed. 

The analysis of early performance indicated that al- 
though the high ability group differed significantly “from 
both the medium and low ability groups, the latter two groups 
were virtually equal. However, in the analysis of variance 
of later performance, the medium ability level group improved 
considerably and although not significantly different from 
the low ability group, it was also no longer significantly 
different from the high ability group. Only the high and low 
ability groups were significantly different from one another. 
An exanination of the raw means demonstrated that the high 


ability group mean was greatest at each stage, followed by 
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the medium ability level mean in all cases except stage four 
where the low ability mean was greater. The low abadacy 
group means also closely approached the medium ability level 
means on stages two and seven. 

Although the five trial pre-test provided strong 
evidence for the examination of three distinct ability levels, 
it is apparent from the results of the present study that 
only twoysignificantly different ability: levels.exist., <The 
root of the problem may be reflected in the variability of 
the scores produced by the motor task used. For this reason, 
five initial trials may have been insufficient to properly 
assess the subject's ability. It seems quite likely that 
ten initial trials would have indicated the existence of 


only two statistically distinct ability levels. 


Initial Ability and Competition: 

The interaction of ability level and competition on 
performance.was.not/ significant in early,) later,or) overall 
performance. This finding indicated that competition had the 
same effect on the high, acs and. dow initial abilaty 
levels. The result is similar to that found by Noble et al 
(1958) and Ryan (1961); and contrary to the findings of 
Wankel (1969). 

Noble et al (1958) examined individual and social 
groups utilizing two verceptual-motor tasks, eye-hand coor- 


dination (pursuit task) and intermittant selective responding 
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(discrimination task). Performance on the pursuit task did 
not change, while discrimination Speed was facilitated, pre- 
sumably due to social competition. The effect was independent 
Smcie initial ability 1ével. 

Ryan (1961) had subjects perform a hand grip strength 
test in one of four incentive conditions. No interaction 
between ability level and the incentive conditions resulted. 

Initial ability level and competition interacted in 
a study (Wankel, 1969) examining the performance of young 
boys on a stabilometer. A recent study (Wankel, 1975) using 
wie Same motor task didnot’ find a significant interaction 
between initial ability level and audience presence. The 
problem with reaching any conclusions from the latter study 
was that the audience main effect was not significant, 
(although the ability level x trials interaction was signifi- 
cant) thereby possibly limiting any potential ability level 
xX audience interactions. 

It seems quite likely that an ability level x incen- 
tive interaction may be quite dependent on the nature of the 
task. The findings of the present study find no support for 
the stated hypotheses which were as follows: Competition 
ceases to be detrimental in the early stages of the learning 
of a perceptual-motor skill, when the initial ability level 
of the individual is high; and competition ceases to be detri- 
mental to performance in the late stages of the learning of a 


perceptual-motor skill, when the initial ability level of the 
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Apo vViaual is low. 


Social Reinforcement and Motor Performance: 

The significant social reinforcement effect indicated 
that the reproof group had performed significantly better 
over the forty trials than the control group. The performance 
of the praise group was not significantly different from 
eicher the control or the reproof group. .This. result swroyided 
support for the hypothesis that social reinforcement facili- 
tates performance in the learning of a perceptual-motor skill. 
The second social reinforcement hypothesis, that praise en- 
hances performance to a greater extent than does reproof in 
the learning of a perceptual motor skill, was not supported. 

A considerable number of studies (Kennedy et al, 
£364; Marshall, 1965; Harney and Parker, 19/2; Catano, »1975) 
have indicated that social reinforcement enhances perfor- 
mance. Research examining the value of reproof has produced 
results indicating both improvements (Marshall, 1965; 

Harney et al, 1972) and decrements in performance (Kennedy et 
al ,..4964,) . 

With regard to the question of how social reinforce- 
ment affects complex motor performance, the results of this 
study may be interpreted in terms of an information-feedback- 
(Catano, 1975)... This, may, be ,.explained 


incentive mechanism 


as follows: The subject is in a situation with no standard 


against which to evaluate the quality of his performance, 
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therefore, verbal reproof is informative and suggests his 
performance is not up to the standards of other subjects 
(with the exception of his coactor). The failure of praise 
to significantly affect performance is contrary to the lit- 
eravure (Harney et al 1972; Catano 1975). ~ Tt see verysakely 
that the subjects rejected the information as discrepant 
feedback, because the task was very difficult and performance 
even for the high ability subjects was not very good in re- 


lation to the performance possible on the task. 


Ability Level, Competition and Social Reinforcement: 

The early and later performance data analyses provide 
support for Martens's (1970) assumption that social reinforce- 
ment affects performance more readily in later trials because 
of the subjects' inability to significantly influence his 
performance until after considerable learning has occurred. 
Thispinterpretation could be criticized because of a” tack" oF 
a social reinforcement x ability level interaction; the 
assumption: being that high ability Subjects Should=xeach =the 
Levelsof learning at which social’ reintorcement May be errec= 
tive (subject is able to influence his performance) before 
the low ability subjects. The results of the present study 
indicate that the rate of learning is very similar (not 
significantly different) for the different ability levels and 
the ability levels are also affected similarly by S0CTa1 are 


inforcement. This finding suggests that the amount of initial 
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learning required for subjects to be able to influence their 
performance is quite similar between ability groups, although 
their actual level of performance may be quite different 
(1.e. the performance level at which high initial ability 
subjects can influence their performance is significantly 
greater than the performance level at which low initial 
ability subjects can influence their performance). 

It could be argued alternatively that noncontingent 
social reinforcement did not provide informative cues to the 
subjects on how they could improve their performance, and as 
a result, only motivated subjects. The motivational aspect 
of social reinforcement would then have produced the signifi- 
cant performance changes by creating interest in the task 
during later performance, when the intrinsic interest of the 
task had waned. The motivation interpretation is not favored 
by the author for a number of reasons: to. begin with, the 
Manner in which social reinforcement was given, a calm, direct, 
monotone voice with no attempt to arouse or motivate the 
subjects (i.e. a simple statement of fact); secondly, the 
experimental manipulation using a partition to limit feedback 
proved very effective as was demonstrated by the 
post-experiment interviews; finally, arousal data did not 
support a motivation interpretation for the social reinforce- 
ment treatments. 

The lack of a competition x social reinforcement 


interaction, or an ability level x competition x social 
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reinforcement does not necessarily indicate that these in- 
teractions are not likely to occur. The fact that the com- 
petition main effect was not significant suggests that these 
effects have not been adequately tested. Future studies must 
be directed towards examining the interaction of significant 


main effects. 


Learning and Motor Performance: 

Early learning, later learning and overall learning 
did not produce significant effects on the three main factors 
or their interactions. This result indicated that the treat- 
ment groups all improved an equal amount. The nonsignificant 
ability level and competition main effects were contrary to 
the findings of Wankel (1969), although numerous competition 
Studtes (Triplett, ol898erStrong;, bI6S8candGhvans 2966791968) 
have reported nonsignificant competition effects on learning. 
Toeaddition)Malstudy byeNoble eteab? (1958) did /nott£&ind an 
ability level effect on learning with two perceptual-motor 
tasks. The nonsignificant interaction effect between competi- 
tion and ability level supported the findings of Wankel 
ChI6 DF) s 

The nonsignificant social reinforcement main effect 
on learning scores supported the results of Catano (1975) who 
found that subjects receiving praise made fewer errors; 
however their rate of learning was not affected. Additional 


support for this finding has been reported by Harney and 
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Parker (1972). Conflicting results were found by Wankel 
(1975) who indicated that social reinforcement improved the 
rate of learning for the positive reinforcement group, com- 
pared to the control group over trials. The lack of signifi- 
cant social reinforcement x ability level and social rein- 
forcement x competition (audience) effects were similar to 


the findings of Wankel (1975). 


Tonic Heart Rate and Motor Performance: 

The tonic heart rate data indicated a significant 
competition effect. Examination of the mean deviation scores 
revealed a significantly higher heart rate for the competition 
treatment group than the no-competition treatment groups. 

This finding provided support for the hypothesis which 

Stated: competition increases the individual's physiological 
arousal during the learning of a perceptual-motor skill. The 
Pesgte ac sini lar to the: findings Of Evans (197 ih, 972491973) 
and Wankel (1971)" for the effects of rivalry;*Bvanse (1973, 
1974) for the effects of social comparison; and Hrycaiko (1975) 
for the effects of an audience. The result is contrary to 

the findings of Evans (1968) and Wankel (1971) for the effects 
of heart rate on social facilitation. The lack of an accom- 
panying competition effect on performance scores (along with 
the heart rate effect) parallels the findings of Evans (1968) 


and Hrycaiko (1975). 
Elliot (1969: 226) has suggested that one’ of the 
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most consistent accelerators of heart rate is incentive for 
perceptual motor performance. Based on this conclusion 

Evans (1971, 1972, 1973, 1974) has concluded that rivalry and 
social comparison are incentives. Similarly, it can be con- 
cluded in the present study that social evaluative competition 
increased tonic heart rate and therefore, can be considered 
an incentive. In thé present study social reinforcement did 
not indicate it was an incentive. However, a three factor 
(ability level x competition x social reinforcement) inter- 
action effect indicated that competition did not interact 
with social reinforcement in the same manner for all three 


ability levels (Figure 9). 


The Palmar Sweat Print and Motor Performance: 

The palmar sweat print failed to produce any signifi- 
cant findings, although missing data may have influenced the 
results to some degree. The lack of significant findings 
with an audience present was contrary to the findings of 
Martens (1969 a,b) but supported the findings of Cohen and 
Davis) (1973).4. 

The palmar sweat print did prove to be a quick, easy, 


method of measuring arousal; however, the lack of signifi- 


cant findings is confusing. The main problem with the techni- 


que was the time involved in scoring the prints + [f aylarge 
number of prints are taken the time element is compounded by 


missing data as some prints cannot be scored. The reliability 


measures for this technique for both test-retest and 
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inter-rater reliability were extremely high, Scoring the 
prints as deviations from a baseline tends to reduce possible 


CreEOrS . 


Tonic Heart Rate, the Palmar Sweat Print and Motor Performance: 

The present study correlated the sweat brine scores 
with tonic heart rate scores for the one hundred and eighty 
eubyects at each stage. ~ With the exception of stage eight 
all correlations were nonsignificant. The stage eight corre- 
lation was significant but very low. These results ‘support 
the findings of Elliot etal (1970) who have Suggested that 
heart rate and skin conductance differ in their motivational 
Significance. A number of studies (Lazarus et al 1963, 
Malmstrom et al, 1965, Wilkinson et al 1972, Weisenberg et al 
1976) have examined the correlations between these two mea- 
sures and various other arousal techniques and supported the 
Concructon of Elliot et “al” (1970). 

Elliot (1970) has indicated that any study with a 
restimg heart "rate of elghty—-sax or better with’ a reasonable 
number of subjects must have some unrelaxing properties. In 
the present study the average resting heart rate was eighty- 
two and one-half (N = 180). This result suggests that this 
study is able to provide a relatively accurate assessment 


of the relative merit of the two autonomic techniques for 


measuring arousal in motor performance. It was concluded that 


tonic heart rate is a more appropriate technique for measuring 
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the motivating effects of incentives in motor performance, 


This finding supports the conclusions of Elliot (1969). 


Post-Experiment Questionnaire and Interview: 

The results of the post-experiment questionnaire in- 
dicated the subjects enjoyed the experiment and that almost 
all subjects tried their best on every trial. Subjects did 
not mind coacting on the task lending some credence to the 
idea that being in the room with a coactor tended to lessen 
the stress encountered in the test room (Davidson and Kelley, 
1973). Alternatively, subjects may simply have been demon- 
strating the desire for social comparison. The latter con- 
clusion seems more likely as the two competition groups dif- 
fered significantly in heart rate and additional subjective 
responses (indicating that the presence of an audience vro- 
duced a more biceerda situation) but did not differ in 
their reaction to the presence of a coactor. If a coactor 
lessened stress it would be expected that the competition 
group would have expressed a greater desire for coaction. 

A significantly higher number of competition subjects 
were bothered by the audience and felt they could perform 
better alone. This subjective support for the wai? Heart 
rate increases provides further evidence that the audience 
manipulation was effective and that young boys perceive an 
audience of "experts" as a source of evaluation. Lack of 


performance changes quite likely reflects the nature of the 
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task. 

Although the majority of the subjects in both the 
competition and no-competition groups indicated that they 
had competed against their coactor, there was not a signifi- 
cant difference between the responses of the two competition 
groups. The exact reason for this result is not clear, al- 
though the subjective responses indicate that an evaluative 
audience is not the sole criteria for producing a competitive 
Situation in terms of rivalry (person oriented competitive 
behavior). It must also be noted that the strength of the 
competitive manipulation may have been reduced by the use of 
a partition between coactors. Bruning and Mettee (1966) used 
a partition but termed the situation "individual" competition 
rather than "Social" competition (coactors with no partition). 
Furthermore, Jellison and Icles (1974) have demonstrated the 
importance of being able to see your opponent in competitive 
Situations. 

The results of question seven (a non-significant chi 
square) indicated that the experimental situation had effec- 
tively disguised the fact that the study was designed to 
examine competitive behavior. Subjects overwhelmingly in- 
dicated that they did not feel they were expected to try to 
do better than their coactor. 

The interview data confirmed the findings of the 
In addition almost all subjects indicated 


questionnaire. 


that they had found the task difficult and had little 
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information prior to entering the experiment room. The 
effectiveness of the partition for limiting feedback was 
accurately desribed by one subject (when asked if he had any 
idea of how his coactor was performing). The response was: 
"No, maybe the bionic man could, but not me." Subjects, in 
general, expressed a strong desire for feedback on their 
performance, regardless of whether or not they felt it could 
influence their performance. The concern for information on 
task performance combined with the perceived influence of an 


audience could be interpreted as support for Martens's (1975) 


definition of competitive behavior (task-oriented competitive 


behavior). However, there is no evidence in the present 


study to indicate that the competitive and non-competitive 


groups differed in their concern for their performance on the 


task. 
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CHAPTER V 


SUMMARY AND CONCLUSIONS 
SUMMARY 


The purpose of this study was to examine a social 
evaluative definition of competition and determine whether 
competition, initial ability level and social reinforcement 
interact to influence the performance of a novel perceptual- 
motor skill. On the basis of a review of the literature a 
strong social evaluative and potentially competitive experi- 
mental situation was developed. 

Two hundred and forty-seven junior high school boys 
were given a five trial pre-test on the ball roll up game. 
Based on the pre-test subjects were assigned to one of three 
ability levels, high, medium and low. Ninety pairs of sub- 
jects (thirty pairs from each ability level) were randomly 
selected to perform an additional forty trials on the ball 
roll up game in one of eighteen treatment conditions (within 
each ability level five pairs of coactors were randomly 
assigned to one of the six competition-social reinforcement 
combinations). 

To supplement performance data, tonic heart rate and 
palmar sweat prints were obtained as measures of physiologi- 


cal arousal. Prior to the beginning of the experiment two 
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resting measures for each technique were obtained and the 
average of the two served as a baseline. The arousal data 
was analyzed in terms of deviations from the baseline. 
Additional information pertaining to the subjects! percep- 
tion of the experimental situation was obtained with a post- 
experiment questionnaire and taped interviews. 

The experimental design was a 3 x 2 x 3 x 8 factorial 
design with repeated measures on the last factor (ability 
fevel x competition x sochal reinforcement x. blocks of trials). 
Subjects were nested within the first three factors. Data 
included means and standard deviations for each of the treat- 
ment groups at each stage for performance, heart rate and 
Sweating. Correlations between heart rate and sweating were 
computed for stages one to eight. In addition to overall 
performance, early and late performance were analyzed, as 
well.as, early, later. and total learning (3 x 2 x 3 analysis 
of variance). Finally, the post-experiment data was analyzed 
both descriptively and with non-parametric (chi square) 
statistics. 

It was found that social reinforcement (reproof) 
significantly facilitated performance, while competition had 
no effect. The high ability group performed better than 
the low ability group throughout the experiment. Groups 


learned at the same rate over the forty trials regardless of 


the treatment condition. In later performance competition 


had a significant affect on learning, the competition 
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group performance decreased while the non-competi,tion group 


continued to improve. Tonic heart rate demonstrated that 


competition was an incentive, while no Significant differences 


were found with the palmar sweat print. The two measures were 


found to have low nonsignificant correlations with each other. 


Questionnaire and interview data tended to support the behay- 


ZOrab results. 


CONCLUSIONS 


Ability level, competition and social reinforcement do 

not interact to affect learning and performance in a com- 
petitive situation. 

Initial ability level is not a significant factor for 
determining the effects social factors have upon complex 
perceptual-motor performance. 

High initial ability level subjects perform better than 
low initial ability level subjects in a competitive 
satuation: 

Social reinforcement facilitates performance, with reproof 
being significantly more facilitative than a control 
condition. 

Social factors (social reinforcement and competition) 

have greater effect in later performance, after some initial 


learning occurs. 


In complex perceptual-motor performance, the informational 
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value of social reinforcement appears to be of greater 
Significance than the motivational component. 

Tonic heart rate indicates that competition is an 
incentive. 

Tonic heart rate and palmar Sweating arousal measures 


are unrelated in a competitive situation. 


Practical Implications of the Study: 


Ihe 


Competition does not influence the performance of young 
boys on a novel complex perceptual-motor task. This 
finding indicates that teachers and coaches reed not be 
concerned with the evaluation potential of the initial 
learning situation. 

Tonic heart rate indicates that competition is an incen- 
tive. This finding indicates that competition has a psycho- 
logical effect on young boys but it is not manifested ina 
change in performance. 

Young boys must attain an initial amount of learning before 
soca lacfactors: (e.g .alaudience “ ‘competition. social rein-= 
forcement) can affect p2rformance with a difficult 
perceptual-motor skill. The problem facing coaches and 
teachers is determining when that level of learning has 
been reached and then dealing effectively with any detri- 
mental effects on performance. 

The subjective responses of young boys indicate that a 


coaction situation tends to produce rivalry between the 
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coactors, but this effect is independent of the evaluation 
potential of the situation. It is important for teachers 
and coaches to realize that the effects of social evalua- 
tion combined with rivalry could produce a very strong 
competition effect, which could manifest itself in per- 
formance change, particularly after an initial amount of 
skill on the task has been attained. 

The informational component of social reinforcement is an 
effective facilitator of complex perceptual-motor per- 
formance. This finding suggests that providing the student 
with emotion free information can effectively AMR ECVE par 
formance. This conclusion indicates the value of a low 
key approach to improving rerformance rather than the 

"pep talk" motivational approach often advocated in the 
past. 

Reproof is a particularly effective facilitator of complex 
perceptual-motor performance. It appears to be very ef- 
fective if it is perceived as helpful information rather 


than as a personal attack on the performer. 


Recommendations for Future Researcl.: 
Recommendations for futures sve 


Further examination of perceptual-motor performance with 
young boys requires careful consideration of task 

at ftrcultys 

Studies involving young boys, complex perceptual-motor 


performance and social factors require a preliminary 


a 


nocshubsve. BS 30) prob ke it! 
eddies ds Brot Adis toeie! Age ser 


-~silsvs DPgtooe to) atne¥ts ate sede | 


esuboie HLBOS ateditg 


c 
i 
<3 
io) 
o 
ES 
4 
‘a 
i 
et 
in 


“eet: ih) Bi sagt shee Engen Hi teas ate 38 | 
Lo dnvoms Ls cabnd a tettha plemcaty bang ream 
Sepste: need aed tues ode 80. 


fis ef cnemSoxotnier i6is0n Be inenoqmon, Lita! 


eee litihiiis te siidinihsionia Kok qmos to sodesibtget eves 
jasbude od patbivosg aie e¥eeppue gaabelt Belt 9G 
+~TSq i ale ie Lewitontie iso i eciaied oti | st : 


peut 5 ea outev Byres” 


Sit rads tots -sonnnsotag. patvosgit ow | 


sit ai Bbogssovbs | AS420, riohexaae. 0. oer 


xelgmon (to TO#63 <I tose ov 
te yxey od ox etesage 
‘ 0) Retr co beemrsot ab retailer au Sig 


, sia dani dhaa EY fy bet 


j ti; ae ya wee 
: i cr 1 
Tr _~ ie, h., al 
ks : ; 
Wits 
rea. © 


138 


practice period prior to the introduction of the experi-~ 
mental treatment. 

Future social reinforcement research should emphasize 
further efforts to determine the relative merits of the 
informational and motivational components of social 
reinforcement. 

Future studies of competition should attempt to deter- 
mine whether the subject perceives the situation as com- 
petitive in terms of social evaluation (task oriented 
competition). 

Additional research is needed to determine conclusively 
the role of initial ability in perceptual-motor perfor- 


mance. 
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PILOT STUDY ANALYSIS OF VARIANCE OF 
PERFORMANCE SCORES 
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PILOT STUDY ANALYSIS OF VARIANCE 
OF PERFORMANCE SCORES 
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Source of Sum of Degrees of Mean 
Variation Squares Freedom Squares F 
A: Groups 524.04 3 Ly) Oho Lod 
S(A): Error (a) 3224.04 36 SOEoW 
ee) Trials Piso. at 8 Gly) 148.64 TOO Ses 
a. 35.50 24 (3) 3,56 0.28 
Syeex Te Error’({b) 3665.47 288 (36) BPA ise: 
Total 8694.99 359 
foep, «005 


#Degrees of freedom in brackets indicates the conservative 


degrees of freedom for Greenhouse and Geisser Conservative 


F-test. 
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PALMAR SWEAT PRINT PROCEDURE 
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PALMAR SWEAT PRINT PROCEDURE 


The palmar sweat print technique was developed by 
Sutarman and Thomson (1952) and recently described by Johnson 
and Dabbs (1967). The palmar sweat index (PSI) was defined 
as the number of glands secreting sweat in a 4mm square area 
eround the central whorl of a fingertip. The fingerprint 
was enlarged x10 with a microprojector and the image was 
projected downwards. A white scoring template (with a grid 
to aid counting) of proper size to represent a 4mm x 4mm 
area Of skin surface was positioned under the central whorl 
of the image. Active sweat glands showed up as open pores 
along the ridges of the fingerprint while inactive glands 
showed up as darkened points. 

Fingerprints were taken by initially wiping the ; 
fingertip with a tissue to remove residual perspiration, then 
applying a thin layer of the solution from the container 
with a dab or the glass stopper. The solution dried in 10-30 
seconds and was then covered with a piece of Scotch "Magic" 
transparent tape. The tape was removed bringing the print 
with it, and immediately placed on a glass microscope slide. 
The tape was removed side to side rather than proximal to 
distal. | 

Active sweat glands were visible on a fingerprint 
made with the following solution: 


Polyvinyl formal (Formvar 15/95E) 5 gm 
Boe phthalate LO mt 
Semi-colloidal dispersion of 

graphite in trichloethylene 

(dag 155) 20 gm 
Ethylene dichloride LO0e mm 
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PRE-TEST INSTRUCTIONS 
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PRE-TEST INSTRUCTIONS 


Hit I am from the university and I have come to this 
school to test boys your age on eye-hand coordination. This 
game (points to ball roll up game on table) involves eye-hand 
Coordination and I am going to let you have five tries to 
eee how well you can do it. The idea of the game is to see 
how far you can get this ball (picking up ball) to roll up 
mhe incline (rolling the ball along the incline) before 
allowing it to drop through (drops ball through incline to 
padded surface - no scores are indicated on the padded sur- 
mace). Once the ball begins to roll, you cannot let it roll 
back to the wood or the try ends. This is how to do it (the 
experimenter performs one trial). Remember, the idea is to 
get the ball to roll as far as possible before allowing it 
eomarop through the rods. Would you like to try it five 
times? (Subjects responds..... then performs five trials). 

Good! Now, before you go back to your class could 
you answer a couple of questions. First, of all the boys 
I test at Hardisty School, a number of boys will be chosen to 
try forty additional trials, just as you've done five here 
today. If you were selected would you like to try forty 
more trials to see how much better you could get at the 


game? (subject responds). Secondly, could you tell me if 
you've ever tried this game before, even if it was only 
once? (Subject responds). Okay, very good, one last thing, 


it is very important that you don't discuss anything about 
the game or how you did on it with any of the other boys in 
wour class. Do you think you could do that for me? (Subject 
responds). Thank you very much: You can go back to your 
class now. Maybe I'll be seeing you again before long, 


bye for now. 
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GENERAL INSTRUCTIONS 
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GENERAL INSTRUCTIONS 


Hello boys, come on in. You have both been selected 
from among the boys here at Hardisty to try the forty ad- 
ditional trials I mentioned to you when you did the original 
five trials. However, this time I will test VO Doth, sat 
the same time (points to two tables, chairs and games). This 
will allow me to acquire the necessary information much more 
quickly. I would also like to take your heart rate (points 
to the two portable electrocardiograms on a second table), 
-so you will have to take off your shirts to allow me to 
hook you up to the machines. 


As the electrodes are being attached the experimenter calms 
the subjects by telling them they won't feel anything and 
have nothing to fear. After attaching the electrodes each 
subject is seated at a game. 


Fellas, I am taking your heart rate simply because 
it has been shown that when people are learning different 
skills, like the one you are about to do, drastic changes 
in their heart rate can influence their performance. For 
this reason I must be aware of what your heart rate is 
throughout the forty trials. I will also be taking finger 
prints as you do the game. This is because perspiration 
on your fingertips may influence your performance. The 
type of finger print I am taking allows me to tell how much 
perspiration there is on your fingers by looking at the print 
under a microscope. Taking the print will not hurt you at 
all and simply involves wiping your finger, putting a little 
of this solution on your finger, letting it dry, which takes 
about ten or fifteen seconds, and removing the print with 
Scotch tape (experimenter demonstrates on his own finger). 

I will take a heart rate and sweat print measure after every 
five trials. Now, I would like you both just to srt “and re-— 
lax for five minutes. In a couple of minutes I will take 

the first heart rate and sweat print measures (after two 
minutes the first of the measures were obtained). Now, I'd 
like you both to sit and relax for another two minutes before 
we start (two minutes passes). We will take another heart 
rate and sweat print before getting underway (the second of 
the two pre-test measures was obtained). 

All right boys, in addition to the heart rate and 
sweat print measures there are two other changes on this test 
The first you are aware of, forty trials instead of five. 
Secondly, I would like you each to keep your own score. 
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Please write your name at the top of one of these score Sheets 


(a four square inch piece of paper with trials one to five 
and a blank for each score indicated on ak oy rigs kets | score as 
follows: Score the number the ball lands on when it £irst 
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drops through the rods. Remember, yYOouvwant che ball to rol: 
as far along the incline as you can before allowing it to 
drop through. Once the ball rolls away from the wood the 
trial begins. The trial ends when you get the ball to the 
top of the incline or it drops through the rods or it rolls 
back ©o touch the*wood at the starting point. It is wery 
important that you see where the ball first lands, not where 
mt bounces to. You must be honest in giving yourself the 
correct score. Remember, you score where it first lands, not 
where it bounces to! 

Arter ‘each trial I want you: :to pick up your ball, “put 
it back at the starting point, mark your score and wait 
quietly for me to tell you when to begin the next trial. De 
not begin the next trial until I tell you to. 

One final word of caution, it is very important that 
once the experiment begins, you do not say anything. If you 
groan or cheer at your own performance you will distract your 
coactor from his game, hindering his performance and ruining 
the experiment. The partition is set up so that you do not 
bother or distract each other. Testing two of you together 
allows us to get the required information twice as fast, so 
please give me your cooperation. 


For both the competition and no-competition groups the experi- 
ment1s) adentical to this point... At thisspoint the exper: 
ment begins for the no-competition group and the competition 
group receives the competition instructions (experiment begins). 
Following the experiment, subjects are unhooked from the 
electrocardiograms and asked to complete the post-experiment 
questionnaire. Before returning to class, subjects are all 
requested not to discuss the experiment or their performance 
either with their coactor or other students. They are 
informed, that in this manner, all boys tested will have an 


equal chance. 
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COMPETITION TREATMENT INSTRUCTIONS 


Okay fellas, before we begin the experiment, there 
are four gentlemen here from the university who have done a 
large amount of previous research with this game and are 
experts in learning studies with boys of your age. They are 
very interested in this experiment and how you boys go about 
learning the task. They have asked if they could come in to 
observe your performance over the forty trials and make a 
few notes. I couldn't see anything wrong with that so I have 
agreed to allow them to watch. I hope that it is okay with 
both of you? (Experimenter obtains the verbal consent of 
the subjects). 


The audience is brought in, seated, and the experiment begins. 
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Note: 
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SOCIAL REINFORCEMENT 


1. Good work boys, you are both doing okay; it's a 
very tough task. 


2. You're both doing very well. 


3. You're both certainly doing much better than most 
boys do. 


4, Excellent, you're both just excellent. 


ive tNOtstO0!9Good, boys. 
2a, Certainly, you both could do much better. 
3. Boys, you're both doing worse than most boys do. 


4. Very poor boys, very poor. 


Praise, or reproof was given verbally after the first, 
third, fifth and seventh stages of trials, in the 
order indicated above. After the second, fourth and 
Sixth stages of trials, praise and “epreort were 

given non-verbally in the form of head nodding or 
shaking, wherever possible. Reinforcement was given 
in a calm, matter of fact manner and was not contin- 
gent on performance. No effort was made to arouse 


or motivate the subjects. 
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Groups Learning 
Early malin ieie y total: 
Xx oS. Xx Sas X SD. 
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INTERVIEW 


Did you enjoy participating in the experiment? 


If given a chance, would you like to try forty more 
trials? 


Did you think the game was difficult? How difficult? 
Rate it between: difficult, very difficult, extremely 
difficult. Would you consider it easy? How easy? 
Rate it between easy, quite easy, very easy. 


Were you satisfied with your performance? Why? 


What exactly did you know about the experiment before 
coming to the room to do the forty trials? What did 
you know in addition to what you learned from the 
pre-test? Did you know anything about measuring heart 
rate, the finger prints, the audience or testing in 
paris? 


Did you have any idea how the boy opposite you was doing? 
If so, how? Could you hear the ball roll? Did the noise 
give you any idea how the other boy was doing? If you 
had some idea how he was doing, would you consider it an 
accurate estimate or just so-so? 


What was your reaction to the information I gave you on 
your performance? Did you think I was talking to just 
you or just your coactor or both of you? Did the 
information I gave you help your performance? Would you 
rather have had no information? 
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